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^Jl jUI ^ ^LaJ j ^jL-u <£2J/ Jjij (jU-udt tlAijJj .AsLLJt 

^ii liji Ijb y?lzl\ ,y p& J«r Jj^j [ yy 



Lol^UJt ^l(t £>>u ^j-^iLf/ ^j^jJJJoLL^/cj^j^l; 

LgLiJ[jU j c p/ ( ^aj/ t >j JjV/ JJ-jaJ/ JjLL^^LLjU ^jjx 
^-3 L^^ju^ajfl/j J Ajl ^ fj L^J^J ui 1 1 f a "j r f j 1 1 j^J iljbJ^i^A j 



'-J\' tf *f jun ^Jl (jjl$Jt jAj ttUA&If efjj ^ <LLf/j 



i j i'ii|JI dill .vif j-t=aL 



jL jj jajj mil a^c 

J L*J JL-lf T o -hrt 

jjL 1 ^H-ig-J rt q ; rill 




^ <kiU_^U 4_^L4I JJ i t , ■ J j 

o! uJ) Jl ^ a m 

: jjJj Lcji JlLalij L^LiJ! JUw^lj 4j&5ljdl 

^ J 1 ^ Jl * UJJ|_J1 ^ J[ n, A A f _ 

o^jL-iJLIj 4_dW oUill ^- _ 



1 a^..,uV 4jjI uaj iV 1 J-l^L^JJ a %a \ 1 | 

ijj i^ii st\ j a £jLc!_ 



:I<L 



SI 



: <JLJ1 




JSLtLLI <ui ooljji jaJLt ^ fj.^ ^jjjjjuaJJ 5 ^UU( ^U.a-jJI LjUoJLJJ <y 
♦ ^j-Ayi rtj n ill J^Ludl dJo jo£ ^Jl Lj^La^Jja j^j_aaj j jjl j_J,l (jr> 

sji ...j 



4 5 j 3 It j 4 11 i ikll jjl ^il o 



dlil ^—cbl jjJ J f 4 1 mlLU Jjk II j| =*_jlj 

<J iiij 4_fll_iJI L5 _^ljVl ^U^>j ^u-olj^—J! 

. <jj rr.1l ^ j^Jl 4^LII 4iUJ| 



. <^_LJLl ijjlil 
4_L-j £—L£*j — <SL1a1 \ l j r $ uij jJI 



: L^-fl-ftl ^j-a < _p-^tj 4_aLiJI *Li^lLj 
^iLsJI <LiAj_J! 4_ilij| fji3&\ ua ^ LluIjJ _\ 

JiLujjj L? JoS J^l ^ <iL=J! 

J^lA ^ ualll A^Jl^o J ^ *l ...11 Y 
Lr ljl ^AjaLLJj 4_il->~i ,,,yi 4j jii 
d 1 rt * 4jJjJ oLala-Ld lg_i_LA_£l ^Jcr O J^i t j 
i> Jw4 ^Jli (^-fl^J f 4_j i Jl^j 4_^C.Ij^JL 4 lIs o 

.jl > <LUJI 4j^iJIj ( ^jUJI ^Ij^il 



<-j-t!jjJI oLLiJJI^ oLLLlJU \ .^r» _ 

4 £ L^1_ 



-.J J 

*3^' t^^i l^OjJI J l v > - ' ^^ ^ 1 

^1 



Ojlj)U £_-lAjJ ( jl 11 gK ...1 I 

j .^"11 ^ili*^^ jJI j i ^ .tiJDI 
^Jjj 4_ f _ a _ H JJI oLLJJI 



i-iiljjJl Ls ^lj^l (> IM^'l -V 

IjjjAll cjLjj^-a 4_uj!jj^ j-jj^ij^ — A 



J.t i 7 mil UU ^ 



'J J - 




^ j^jiUI I ^Ij-Li cjj^j wL^jI^j iiij _ 

CjUL aJI 6j — <-j^ culjj _ 

a I CjJ ujI -luI^J £j _ 

_) a ua jJI Oj CjI lu|jJ S J__^.j _ 



► <-JjvjJl JuJUiJl jO^il _ 

. iLJll ,J_iil "i _ 
, 4 gj-^M 4^_LJll oLliJ jtiuJSaJ^l <j3LUI 

oik-, /> ^ ill-, II oL^sVI ^uaJLi 
l^-j-^^^j L-jij^jj 'Uji^ljji.L <jjjJll cjUwjI 



f I^jjIjY 4_i1jljJI ialaiJI J^JJ ^LijJI J_l*Ij SjLsj < 



4^LJ1 jkJjLLI!! j jbL^Vl r>a 

. ^Ij^JI SjL;jj y5UI ,>V1 

Jj J a j \ 5 JLa-tuVI Jl fti" mi! ^ajJjj jLlLLI _Y 
i ^LSJj^l l^AaJI^ ^AlAJ LjL^JI J : i_^ j UJH 

*i_ia1jJ1 .jiil" L.i\i 1 [^Aaj j I j, "i c Ij j l _r> ^ \ V 



jjj cjLLsJI ^ jfctd^ ,i.U ^Ll^Vi f jo ^ 
^Lilj JLi-^ oLUJI JU^c* jaoj 

-J S^Ial - ^IjVl C M ^3 nrlj 



Jl 4jL^j £j|J - 6 l_JL| Uo l ... , 

« CiLUJLi tkljjjl 4kj3^ o^UIl 

L^^Ij oLUU aJJjuIl ^Jlj^VI Ji^H j 



i^-iljl ^ * aJ,^ ^ "ill 4 j i j j LJ1 j jl^JJ 

L^o f jj — ijJIj uALdlj *li iJI 

<iuJl ^L^jJ! jLjjlj f uo 

f>L^ J&_^ 1^1 ^ ^Ltiii * JLjJIj ^LjJlJL 

<jJa_iLJl Jjl^jil ^ 4_liJl <_jLiii. Cjlj^ IjJ 






c Jaiii jL^wVS J^mJ ^j 1 ^' 5 oIs>Um-o J >?&d C%J oUUtl 
JL» j U .^ u ^i j^t i p«u«L£ JTLl^ <L>ljJ oJljUj obliJl ^L^j c^4^>fj 

4jUiJI CjIjj^a jl i Lis jUb — iL| ^y, jj^t 1^1 m 7 ! 

oLUull jlji jL-l^VI r ^j^LVI 

<iLaJI (jJsLlLI L^LL SjjjLia ^ijtV 

^j^j 6jL_aJI j f <_il_=JI 4_i__iij 

^ iii <j jLLLo oLij^ LajLlll 
uj^e 6^ uJ J f L-^V' ^-^j^j L^Xjsjj&I 

i,4Ki m UaiL ^5! -s ^ "i V 1 Jj jia 

iili <kk jLLI ^ ^jljjtVI djjb j 
^JLiiJI Ajjb u*^-^ l""j < oIjI xl\ 5 jl J*^ 

c <jl L|X^3 t>* jl^ 3 n. (^JJI uJI^V! 

lL _alj^VI J±l t3^^~l <j^1LJ,I oUWJI 

j ■ > <kiJJ mVI ^IjJkI t>J 

r<jUJl ^ jSUJI jl ^U3^l fuku oLLLli 

j * 1 (iLljj *4_iI_JUI ^I—IjI **_j|j_j ml ^y^j 

5L^L,11I ^UJI oej^ ^1 Jj^a^il 

aJA i "1 ^ <jL_£ j r> , *,.S (j II j«lA aJi 
yjJl J^-lj ^ jLa_cVl mi L^j jLi£,^| 

L-4_s_3 ^Jaij (_^lll AjJ^JI J^Ja ^jUu Jk^-C 



4 aJUaJU Cj^j uaj ^ j ^ i_3( 1 JaJI Jjl ^ilji 

Jjljll ^ iojLLlI JL^VI J i <-*ljJI 

liJUuVlj ^Jl ^11 fiJU ^pic L^l kj 

CjLiLJLL] 4-ml J m ^jiLtLl J^jljil 6jJb <-ii n a I 

(Lf ^i>ijVI jl 0 M <J>LX <AuL_WJ jlLl 

L 4 — lxjLi iJI oj_ii j^i n." oLajj tliJ u-^J 

<jLj (_5-lc- tX-cl mi "vj r tjfa J I SjJ j 

j LB 1 lUH Jjljllj 7> itill &llnl II *U_ijjJ 

<*Latjj 1 ut I i j \J I 4jflVill t jlaJi j < ^^kVI 

L^J7> ^ LT^^f 4jT^' oLkLiJI L^Lm-o JJ^Iij 
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iS^ f o^»J 



a j aJ I jSjitil Mt^J oLUlII JjIjua j!ju 

(jj^ I 6J L< " L^J_3 4jjLu=i_Jl5V1 ^4 111 jj-IJ J 



J jnrrt^ J^ J tfjLUt JJ4J/ i5 ! f T 1 





^L_^ ,v_sL jVl ^l5L-l 4_^U. c^UJI 

iliJij oLjI — ill ol =. II* a-J 

Lg-Ujj Lqjj f^it it| A VI Jj-O rlj gpSl ^ 

" 6jj j.UI ^_jLAkVI L*1 1 ^LlU 
^-IjJlj c Jj^ll : , 4 i i.^L! cjt ? nil 



nii^Vl <V> 5 j-j pi j o 5 ij3UoJj 



La 



: i irL^il Lfi^j^ tin 1 ^aaaV I ii 

L^-J I ^ Tin 9 J^JJ CjLjI — aJl ^ -- 

ijl — i^VI a I j "v Ctk J_3j > Cil a 1^X1 

Jljl— a j ji — ft— "L-Jit j JjVI 3 J a oLI ftJL 

jl a ~ ml La^ i L^jLa^j^j.^ i^jL-lLLVI L5 -i 



dUL LLj_^s L^-LU^j L^cjjJj L^j! 

^IjjI J l u"i ni Lj < ijjjJJ <jj r. j| j_a 
Jajjl iii a i i*s 

*ji^LjJI i.u'> ^ ^gj7>. 'mJI tLkiJI Jilj Lo^ 

t> ui I) tU=JLll uj ■-"> JJj^ 
oiK Fj| 5_^Lk ikiL^JI jLk^^l 

I 4 j 4 U <JUJ! jLUI ^Lu dJj^ 

i ^}icVij ^i jii jL^ jj-aAj ^ 

jl iIiVl 6AjJ C ^1 jJll Jllj&J 



<La j Lii Jlj I jJlI I ^JJJ_Xq <J^jAjJ1 CiIj>jjw .tijl j 
JLJJJ ijl 7S rT.VI a j-A ^JJjtjJI wj li it i f V I 

. ^tjA! e jU^VI 1^1 
si i IL j^ja! L. ^1 ft ~ a I La ii JLi^j 

j. j^lJLs i Sjj^lil 4 j i j tkil 4jl jl\ j <-^_iJ1 

<^ 111) 4 j, Sj j 1 1 ^JajJI jljl IjluI ^^plsf (5J It 

4Axj Ctkj jJLqj lIiLiUJ! (jLa , L^jl J^j 
<_k_^ljj LJLfi <jj^LhI oliLL olj 

Ju& L uju 6js 1 r^jA. ^1 4 a Sill <jAjuJI * [alU 

UJU^JI ^1 J^Uui^l LjJi jL^ 
' lsj— u^' Jj— J^ 1 J j-^^ — 

^sljjo l I a ^ j J ' ^ * I j & 3 >L " A< ^^J 

jj ? -""^ (j-o g. jlll Ij^J j 1 4^UJI oLJjkJl 
<HJ fji^Ji <£LalU c-^Li. l^-Aji] oLUUI j 
lJLL^JI j j_=JI S j^iJj <-j-a..ju-tkll cjIjUU! 

. jLjJL IUJs! c LJb 



tjjjiiA^llj tjjLzJt j^xJI — a Iff- uij 





ij^j LJI jLas^i £j jJIj ^UfUJI pJaftll yj] oUUtl Ul^oS u^JLgj 

( OUUI ^>a Ayl jjJI olSiUfl 



tlUlj — 3 — ^^T t \l±\ : ^ ^JJ| 
£ULlj , Jj^dl pUtJl ^ULJj f ^UJ! 

.^UJI ^HLIj ,^iUJ! j^UI 

J j J ;h II bfllj^lt • 
^iLiUt plbiJI Jj-bLs • 

jjirsj v^j-Lxii j^ijj j^jI 

,i_j_£k ^0_>.oj (CjL_ il — ijJI fjft^i i ,),J 



Ji^J ijlllj * lj in il l Sx^j jLLI ^ J^a3 
^ ^Lll 4_^ijJ! S Ujja* 

fjjj^a 4_j3LoJI ^L**a3VI JJ-t ^ ^ iii til 

j) - * j ■ 1 ~ 1 4_uLlUI KLX) ^ 

■l_j^J_uj1 ljJ& *l aiajl I & — ^ 

. ^1 Jj-^^B <^kl^JI ^Liil 



Jjiirfl,^// J tfjLJf JJflJf«*j& Iff' 



JjI — (^LilJIj zJLI 



oLjL_t : qG_4jU= ^1 «LjAjJ \ olsl t ill 
L^uij J^j v-Sj 4__&LL J£ 



^ ^LJL J. M - il l aJL^J ^j—t 
<-j-i ji ^ "ill ^^o^L^Ll! ^1 SjLiVI 

l> * o'l 31 ( kl_9 ^Li^Vl ^jl^a ^^k 
'^Jj La ^J^l in^ll bJdb Cy*J 'JJ^f^ 





f\* (Miller) jJj* ^jJI 4jUU ^ ^ r ^ll 
J f n AV (White) Culj <> r \<\V 

^ J..^ l j ". o ^jT- A j I t r 4_iLaJi 

lsH4?J 'vj^ 1 S J^J^ ^ oLLjii Sj^ 
(White) c^Jj >_i ...a <_l:IiJI iLv^JJ 

<GU Cul^ 'LajJ^ j ajl a nil J » jl 

Lfjl 7_^l ^LaJI pLLaJI ^j^jj < jLlLti! A 

Iji y-L pUuj , ' grJ'^^ (aiJfiJI) 

j j r — uJll IjJi (j^-^- 4—tt-3 lAjjJ_jJI 
Jl a 7- ^ ojjj q [ j-U^ Lji VI j " A 

*Gl *ill , UJ 5_^J j C (_|^_AS, 

<LJi jlj_tU ^j_UI jLs llI l U ^. "< l 

Mill ^Li^jl ^LiJJ ' L^jui- jc^ Olajj 
alA J j — ^-J J - jl ^ ^ ' ^Ij-^ 

«<jLaJI» JjL jljJj ^liJjVI Ijfi jL^-jiVI 
5j j-^j-* oJsL^ ^ White") Cu^ L^i^x 



^Xsii oUli jbb^l > ,ii ;;«aj 



J = iSI ^Jl SjL^i^U JL^JLI \Xa 

H^-jUJ! ^Jj^lli (j-isLk. ^-i-uuJl j Lajj J 
^ h3lJj__£ jl J 1 Hi j jJI 

frUaAil ^ L&j_i_£ <L_S j_j_jii_js ^! 

<f — ajj H jj J fijLiil Jj j 111 *Li I j*a£, . ^jLijJI 



f lkUi 51 AaJl J> ^ ^LSj 



I H J rt plj-S-ll ^ <1^LSJI I j ^ rlj^j 

. f Phancrophyfes ) UU^Ij 

LaI ^ "ilj ijjJlJIi jji Lljjj jj V 

. ( Chammophytes) 

. ( Cryptophytes ) UL^i j ^jlJI 

( <jjjjl q k in JjX. 4juol£ ^jtljj olj i_iLi»c.1 _£ 

. (Hemicryptophytes ) UU^ij 

5 j_L_9 J^l i. I {j ! ^ Ij j] ^Lij_jJI q . l-i in ^Jc 

. f Thaaphytes ) LaLq^uIj j*>j^£ 
j jJ= ^ j-AJj iZjLUlII jLuL! tj^a j 

fjjL <iLj Lak i*L-jijlj Uj^O z*:* 

oIjLj_iJI j <<liklti oI^LlIII :Lf^° <Sj-=**\ 
t «sdJ j jj-cj i<^jl j.^ aJI ^jULjJIj <<i_^1^J1 

4jSjfj m£ (JkU _ £_aLJL _ I '1 a j \ (^jJlj 



1 V * A ^_iLa ^Jl jj 4.Jj, injjLe 
j jl — y ,7i1 Cj^jij 5 j 1 S r^a jl ah uSit-j 



.jLLc] A ^1 (>j I^-cUjjI 




La !j^J jl ^> j T j ^ll Jf.j^^ a t-*u[ (I-lL^ 

CjLjI — ililj 4jj — lllj 4 — ujlj, J| iLi^Ja.jJlj 



(Santalum^ JjI^I j.u L^JIajj 
.(Capparaceae) 4jjL-j— <LH A_h — ^ oil 

>,4 . i-il ilj (Cadaba) ^ j_lJI j {Boscia Lam) 
(Maerua Forssk) 3J — Uj (Capparis L.) 

Ou^VI tjHjLj-i^l j j i a ill (jSLajj 

^ oli-^l <jj£ : ^ L_^£ 

L^JlUjj ifMoringaceae) 4_uLl11 4jj^^iJl_ 
^Lajuiii^ 6jj^l 1 (Moringa) ^LJI 0 m'i^. 

* t^jVI iljU 1 
LgJlxuj \( Rosacea e) AjjjjJi 4h rn^ll - 
urW gjJjJ ^ a^jj j (Rosa) jj^JI ^ul^ 

■ J^jjj jj-mVI ^jlil 

\(Leguminonsac Sub Mimosoideae) 
(Acacia) L^Vl 

JL_* fjjil So^c <Jj rl_A jjL^L^j ^ in Li 

1 Ifl . ..r4"i <.ij.j<aiU ^ a Vn LoS 

<kflj (Prosopis) j 

. (^Uil) t>?J Kll t -ij<...n 

:(Leguminosac Sab Caesalpion ideae) 
I j ^ , 7 . (Delamx rajls) u * .'i ^ LgJl^ j 




. ^tjAJI £J O-i^J^ -^tikJI jL^Jil O 



1 ft fi'yj :{LHUiceae} £ \q y'lJJl d 1 1 r n aJ|„ 

jjLi ol ^ j-^j :(Aioe sabea^ dJj 

■ j^ j I i 4 it > >■ I lj ■ it j. 1 1 I I l 4. ^ tt j7ij i 

IqJjajj : (Agctvaceae} ijili-VJ ^1 nn^ll - 

^ ^ i j ^jji <Jj {Dracaena uavdexi} (^oui 
jj-c £ t_iijjl — > - "> <4£LLll j^.^ 

4 iJ^j ^Llii <cji3j -^j-a^l oL_iL^ 

Jil ^ — 1^ % ^ W Sj — ? — i dJj 

JjLuiH (js -k Ja~ iT.~j J 4$lhJ\ «LuLi^ ^ 

: (SaUcaveae) JLtiLua-LuaJI g h m <iU 

t VJ iJi * =JI [ — ^jj) 

. ^^L^JI 4j3jVIj JLzJI ^ 

I ^IX^j .(Ulmaceae) i-^Vl ^L^xiJI- 

j (Celt is k_xa j iJI u n la 

r <£Xt!>X\ ^ ^1 — jk I > ^. jjl — t 
: (Momceae) it&\\ u» ^Lu^LlI 4 1 1 fr>^U- 
_ — Q_^J1) (Ficits) l^l^ L^Ujj 

jLUXI^ ^j^^-yljsVI-LU^Jl 

ujL^ ji ^ _> >j "1 1 1 Sj *i j ti ^ r<_i^^ji 

i(Santalaceae) 4 djluaJI 4L ill _ 





(Cupressaceae) m il Ml - 

; (Juniper us) j £j aJI jfi'i^ I ^ l '\ni 

j_IiSLi LaJllj^l 4 *S I aI L LjLt jJ> <-Lo i,\ *>, j-tj 

.U> pkoenicea\ 
: (Pinaceac) «Uj^ j 'vm II 4— Lj LI I . 

jj^li^ ( (Finns) jjiili. I — $Jm*j 

: (phedraceac) ^jj—flVl d| 1 m ill- 

(Ephera) Ijjui^J ^ c^j-^^lj 

. jlji.uaVI aj ^A"^ ^ l^jilj 
jJJ J II CjL_i uuLjS • 

: ^Jl a iuq">ji < j^JjJIi oLt^ul^ ^^h* 
^UaIII J^-jJj :4liiJI <Ljjl^t s> 

L^Lu> j^jj ^(Palmaceae} < Ji^ i II 4Uj_t-aiJl 
y*a 7- L-flJi ^1 , rr»'i a 4iLail ^Ll™C 

<^-> ^ 3 J 1 jL>_lL1 l j J -lX2v J r^^AjJI jj * j, L^wJu 1 

tjbj' 1 6* is* t> mmj> II t>J j J J a " i l l ijtLoi j 
^j^j (PkOgj$fX\ jj — 6—lJI Jj s-i (jAs-Li 

gjjol^. 4_l^lj <Jl^. J J_J5 ^Jfi LfiLj-lJ 1 .7> >j 

3I «j £)J u-il ^ J! i(Bypftaene\ ^jjJI 

<t ji3 ^th 1 j j-^' Jf^j 



6^ 



— • 




oLi-llj (May teuus Molina) L yA^ L^Jl^j 
J j j * 3 I I u^fj (Cat ha Scop F&rskex) 

Lfilojj : (Rftamnaceae) jUSjj II £lutaail _ 



^iiai y ^ 3 ^isj c jo^JI jL^il • ^Ll^lj (Ziziphus Miff) j j ^Jl < 




^ <jL^JI o^i |7tf. laurigolia) j 

.(Ebemtceae) 4-J i ■ i jlffi I d 1 1 411- 

(E schimperi (A. DC.) Dandy) (jj—* £ 

— tit 4 — jjj is LLLo I j k ^ *\ 

l^Jlcuj : (Okaceae) ^Lu >i->j-JI ^ ii^jj j ._. 

l> * mjL_jJ1j f O^fi L) \>jJl u ir ^ 

uh 1 1 * j 3 J j * " H o^VJ (Jasminum L) 

1 aiiJ '^j-^ 'Usljjij (JImjJj l^uiLJI 

-.(Saluadoraceae) ^_j_£IjVJ ^ 
(Sahadora L) dljVl j.. 5 ? I 



j j j n " II l£^J *(Dobem) ^^Ail LH la j 



•>-.;• TAT 



( Rhamntis L) 3 (Sagmtia L ) 



> <-JJliJLI ^lj — iVI QH 1 J jj 



^ 4LiULoj (Ziziplws) jjJIj (Rhawmts) 
t> jJ-uJi jtjjl 1 ^ l "i^"i j.f^fggi-/frij 
O^lji tj^g—a ^jj-xll juu (Rhamnus) 
. (Rhamnus) ^ j^lj ^3^^ j^^JI 

r ^LjJ^J (Grewia) jjxo^ ^ l!u > j 
^ jl; a H ^JjjVI Jjjs JJ_£ <Jj ^ ( 

IhjJIqjj :(0vhmaceae) ^LuSVI <LLu^jJl - 
K\ o iL j^jjj (Ochna L) u ,n\^ 

: (Ramarkaceae) dLi^UjbJt JLLlAgi °l l 
fL r^^m jpl — sj-LJI a > j i ^ 1 j 

<_uit Jk ij L^J_j^i ^l^iVI y — a jj — c *lJlo 

^ I^Ji V I ij^-x—i <A (R ea 1 una via Hasselq ) 

: (Rhizophoraceae) IjJ-SjjjI j * \&j _ 

j nW I — ^JG_juj ' — h j LL ! Cj! < L- " > > 



<(R, nuts norata Lam,) 
: (Combrefaceae) I * S3 *j ^511 1 tajll 
<Qa J— ^ jjj f Comb return) ■> 1 j 1"> ^ ■ 

L^llfljj .(Ericaceae) ^-jSjjYI ^ qU ^ 

o j j s> II JLi—i. LS _s f g arborea) > 

:($apotaceae) 4 — u ^\ — uJI * ^ All 



<b_ijuljill £ii_i£dJ| Ci&£ ^ tl 1 ^AJ | _ 

:{Leguminosac Subf. papilio nohleac) 
t (Sesbania Scop) ^1 > ..n n.H jj*^^ l^Jl^j 

6^ u 1 : Jhj^j (L^/j) ^j_>JI u i.:^j 

■.(Bakmitacea) 4 t ^ iKjJI ^1* tl| _ 

<J j t ( Balanites Dei) ^JL^J! u »"> ^ l^Jl^j 

: (Buiseraceae) ^Ujj ^ Ul tik. ua a'f » 

. (Commiphora) *l m it! o^ili I ^JJUi j 

^ JJX lAjjJ j 

IfiioLjj :(Meliaceae) JujfljjJtl £Lli^U! . 
aj uj ^—Aj / (Azadirachat) a >^^ 

4—1^1 sJI 6 j— A i -1! « p H * j i \x& 



■.(Anacavdiaceae) <£jJjL£jVI ^ 1 * ta &JH - 
j j a j ^ (Rhas) jL r L jM J 1 tj^il^ L^JiUjj 

■.(Pistaciaceae) 4 t nb-JI ^1* AJI _ 

(Pistaceia) ill u n '< ^ I j I > j 

:(Celastaceae) 4 ul Lit £li ^ oil _ 



. tfj^ji}] aLii cjLjLu ^ * jjiiJl • <ij (Mimusops) g^JJI 0< ,'ia L_^JL1 





J i C- j, ^ \7i J <|jljjVl <iaii uJ_J — a 

^3jJ ^Y o « • _ Y * • • ^jIj-Ij £_LiHj1 

^tJJaJlj ^>£._^xJi i7i1 ^aj < l II j^JabUi 

■ O mil l^jlj M5fc rTl (j-*^* 

LnjLswiiil jj^j - ^^_J| Cr^^ 1 " ' " 

^Y — „ Wo ■ £LMJ.Jk^£jl^\ 



SjujjJl 4 — c i (Acacia) Ulx*i II u -v^ 

^jjI — ^ ^j— \\ j — & — mJIj ^ L-^JI I (p* ^—ilaJI 

♦ *\ *>Jlj g U - £J lj £j-"JI 



.Y r \ < ■ • JIJS^ 
-L_ Jl jLM — 11 ^L-dl ^ j^JUl 



(Phytogeoi rahical Regions) LpL^. L tUI 

^]\ ^Ll lil J^_iiiLj : 4_sL^ ^ v ^ i^A 

j^i ^ \ o ■ *j \ ■ ■ ■ Caj VcU3 jl 

. j, ~n Jl ^km 

^.Y o - * _ Y ■ ' ■ Ca^ ^IJSj! (j-^ 1 ^- JL - S ' J^l 

£ j, =b Jl ^Jajj (Jj — s ^Y*\ * * ^1 — ijjl 

^^uJI Jj — *_LI ^jlj^JLij ^jlj — ^fj 

■ a ,^ j (jJflO * 1 _ fT-'fl (>J I *jlU Al I 

J_ ^ * j \^ I t a SjjJII jj-fl e j aJ^ IjjSi 

JJUj ijj 1 ail liLi 

U JJt j j a r <jjp_uj S jl j — a — a 



:(Aporvnaceae) £ \ \^\ *Uj — — aJi _ 

a \,\ jUj ifCarissa L) ^ — ^ L^Ji^j 
j . . .« il l ( JL^ji(AcIefiitm Roem & Sehaf) 
d_jl tii (Carissa )— 11 ^1 t*J 1 — o — j-l-u 

: (Boraginaceae) ^uoaIjj-jJI _ 
olj jU rtpl (Cordia L.) ^^ui^ L^il^jj 

, i^jJ j1^3j 

:(Aviceimiaceae) & \\\ m l^VI J h m 41 1- 
(Avieewifa L) S^j — Jill ^ — L^ilajj 

t_jjj^jllt ol— jLsJ Lr u J _iJj uJ-^-* J-^*J 

* ^ Ij j -x. (Solanaceae) 

. 6j uiukJI ^jlj 

; (SoUu laceacea e ) ^-aj L^j J LaJ I ^-L i ^a l I ^ 

«Uj (Lyciam LJ — (_>ul^ I — g . l^j j 



.<juLi. LpLi j ia""> j 4JUL9 j^lj — 'A 
:(Compositaceae) 4 \ ^jXS £b--ua_aJI_ 

<Jj {Tarcocamthiis L,) ^oli L^Jiijj 

camphoratus) Ly AUJ1 ^j^JI 

,6jjjSJI <L waijl £» JJi ^ S*U=fc jJI Sj_=wOil! 



<i.LJI d aL \ t jl^A i Y ' Y \ Lj^aLmj j 






■3 



Sjtil ^li^^^JI ^ IjJ ,J££ 

^LJL^I <> XVo j a d :J * it fcjL^H 

oLUJl jjj^l jjijj . 

* ^-"^yi U jit (j™* cii^ L -"jl .t." 



CiljJL^uuj jL^>,jti] <U £j ^HJ jj^LlaJI 

jjJiaiil (J^^M uj'>*^ o^j^t 1 jffifc 
i^jLli j-oj-^ji dljLAJI jj 1(] uJli «uULI) 

f dj ^j^ii) jj^LlslII quj ^UuLiLI jl JtLallU jLlal U y» ^^Jl M^iaJH jV 

. LjA*^ ^ U^j Llluj ^Jx fjj? ^-byjj ^Llu3 yj^L VJ ^Jl ( U^jVJ 
^LUU ^^ai ^jh^VI oLUlJIj jMVU r UJS_l^Li ^j^.^ji: 

<aj_ikJ1 4 j 'in U - ^JUl <dJ! j^L - oLcL^ 
<ej — *— «( ^ ) S jj— ^ .t^^Jl uiVT^i 

^pJI iij,!lJl ,jLi oL-tijIjjJI (jAij ._L.Li*i j 

< m ft a ^jJ! J-i- £— Lj iLlil Jjl-Jj (j^Ijuj Jlj^ 

Ci^ — aAll ^ lAljt j — ioj 6jJbLLJt 

.oLUJI 4jl jj JJU olj^ A^ui jljjhJ (j^JaljVI 
^J- a -s t La (J_o &ijJLl ...1^ ^11 — . ~ 



' : ■ > 



Sjj j 1 flU rti "i u 2]\ 4 _n * \J! Sol! J^L^L 





jf-ji l 1 -LI - 


^ * h 










A_V 




oo_ Y\ 


\ • 










\V_\Y 




^1^1 



UJ J 4-IjJj— iJlj L^lij—u^Lj LflJjj j . _\ . A 



*LL1 dj — dJ-^- 1 libj^b &j — *f b 

4 ik hi jUjVIj" uium bLiJi L^t 

fj^jlj Ji I i 1)1 jj jjj . 4_uj_jjj fjl jS\ 

) ft 4 i !r. < h Ltuo r 4. \ 

L^-jJ — ill ■ 1 ^ 11 j CjLjI — iAj, sJI OjJ — 

L^jjjh^-j i^^CJ! oV^u u Ai^ JllJLj 
-<_u-- jlJIj 4JI3VI Cg*^tfJ 
pUii 4_,^iS1 ^Ui jMU 

tLLi-ll oLj^Lq (Jj^ rjj^i <tlo Lo *lj^ 

4 j a *s / A 1 —V * Lo £j I^JLi (_jjJlj 

^_kLL_^jj . SLkill ^-ILlU ^jL^L j_Ltt 
i-^i 4jUUI c^JI ^-^Jp^JI ^U^Jt 

j^j 1 C5J-^' J^^fJ^ k-^j * I — a — ^jl 



I J}LL (jjrj jL^Vl Uu f-UI 11a 
CjjUJ! SlI-^JI 4_^Vt JiJj jJ jJb 

g-jj*1,jjj| LL_LJLi , I u ~ >j r ^ ^ jjj ^j^ l 

! j jlU \l j f ^j-J — aJI tJii — 111 j — uLj 



oL>Lc, ^.i 4lL^u j ^ ^ I ^ <jLaj!iLj (_^j-jlLj 

JjL_^ i * (5! <ij " ail jLUdi 

jLlLq 4jLfl,i ■■■ ^liJ ^^'j J J^J^^ 

r ^jh^JI U ^^J1 a-x^i ^Lll ^j^LI 

UpyLA3 y^LlI 6J^J^' I^A 

^j^l ^J^L ^ 4_^UJI ^ j ; H fJiJl 

<1a aj jll 4j^JI i_sLs^lA1 <j^Lj ^j-IIj^ 
(jS Jc JaL_L=JI 4 j I q r dJU . j =J1 ^ 
Jj j! La jj ? ajUjj 4 j 1U t lnll C*LUUI 

iJUi <L-r„ j , ^r>in ,/i)fi ^uji .7.* ii 

j ? 11 g^L^I J^J^ ^LLvl ^ 

Iji 2uJi (j" 11 ftjjIiUij (_jjJI 

Lb fg] 1 ^ a .n'N^I ^jLlLl Sj-lIxC J^l^Jl 
f / jLj^A / ,jJa tjj^ 113 j 4 "i nr J jLaj 

Y^/^ ^^Ji J^ljQH ^ 

Lf j[ <AJj1 JjUlJ U ^1 *O^I jJI ^ jJI 

^1 — SjVI (jl f-^jj * 'k-^/j — 6^ 

CjJ j^j-i 1 a l^j 4_a^o1j 1 <i jJ_li Sj j ShVI 

L$_iLi i 4_ul j" --yt oLLaJI ^ I^j^Ljujaj 

^ I 4 h— aJs ^flja — 4j3 ^jys j "\ *\\ tJjjQJ 

^jriiS-i—j 4_j^__E-j 4 b j lj 4 .Ui 1 1 ^jjy ^ 1. Li ii 1 1 

y ^ Lp — £-^-i-J ^/ Ldjjlj . ^j-ojj^ J 4^LluJL! 

cLjjLUI ^JLI j-^-a ^LUI- JULil 
oLL-k-^II (Phytoplancton) 4_pL_iill 




^ ^j^VI ^1 jjVL iijli-jo ^jj^AaJI £jU1 

ajlil ^ <jJ= qui — ^ ^jJJ — ^ 4i j 1 ft 
^1 ^J1 jl^JI Ulu . 4j_i*J\ ^ iiUJI 




r^jLa-aJJ CiLiLiJ! jjJ ^rjfij^ua ® 



<UjjJ1 ^a jJUIjuui i^jAc *_J|j^j1 ^1 

: ^ 1 \ 

c 2>LiJl 4-c.ljj die ^ j .7. c.j Ij^Jj _ 

Sjiil <_ tljj J( — ^ <JLn. ... a ^ _ 

ij^j jVl [jj^j La jAt <2g 1 1 1 fl a j 4jLq — 

^t l jJJ <JI — ^ <*_Luj Lff-t*i ft A j £jGjL&_ 

.4 II 

< (_5^L^ ^Liai Cx^J <liiJl ^ Ji ^.i jjl j \ XjJJ 

^U^I^L* JlJLA-JI . S^^jjJL! 

<LI C, 4 uJLI ^ ^gj\ nrll 

Lajjj 4 ^Ij^, jJjl£ jjhJ^.in *J VjU_a 4j_iU^ 

t , ,,7v j LiL j_,^_r. 4_xjj) u.lt 

pLLUI Q.^j JL=JI 4 fctft jdb 1 * r 1 a * fcO 

^ L^JUL^aj <jjlSI kg ^ ^LxJI tlkiJI 



^L- wJ Ij t <jj_1JI £jlj * jjL_mJI 

^PL^JI fLLAJI 4 L^L^ j ( qlj_jZj J_Ul 

Oijjj Lk^jj . ^al^i^JI 4_a_ijjlij 4j_alj5tj 
£-I=JLj I — A. l \» a g 4 ... a\ ^i—u 

6M CiLUJI Jib L^-ail ^ ^11 
^L^Vl oLj_a LgJVjj (jSJIj iij^iil 



<-ijj_5_JLI oLj li-JL! ^a ^LoA_^> Lj_a. 

Of ^ J ijLi 4 .O I 

^j^b jLAllj ^IjjVI OeJ^ 1 L-*^ 

(j^jl ^^Lt LclLu JfiJ ^ ^III 

^ <UkLi ^LVI j jASVl L5 1^JI 

u3i <j_>3ji <ji_a^v j^-L fijdiii 

6jj_jjsj ^JlS ■ Til * 1 * ^ ' 

Ujij^ ^Ujjl ^ J^ yJI dJj ^jjj 
cji Ajjj^Jlj jjj — =J1 i^jj < JLaJI 

wijLsjJI iiJJj OAjI O^ j . <jjJ1JI qI t j i -> I 
^j^j^V^ ill oLV ^il ^ UjjjIJI^ 

L^jLki (3^>^ <j-a Cj^j j ru O^ilj J^li*. iijUl 

.nil v l 4j^j_aVl 5- ^ "1 1 

4 ■ in* ^-L IjjLa. t^tj di-iiij u^~?' 

^j-l ft-Il^j <_aiLai J^ai 

^J^a ^Jt h& oil j J-a L-i^>i3 

<_ik^Vl J_lA_£1 c>LLi!i j * ~ I V j J j 

^ * <j jl!l 4*Laia. LS _L: ifli^j SjjXq <jjLl1JI 

^jbLjja ^a cjI jJLsj f a ijI i <i * *;> _ij 

.gjLJI jji=Jl old ol^Oi^il 

4AJjX1 ^ j ' ~ 1 ' ol j-i^b ill ( olj-i^-tL 

I — fV^aS < _ r lJl Jalj_jJI ^ *-»^ >-U 

^pjl Jj^cLJLL iijLLa AJlA\ 5jjl J _<G_ UJ i 



L ■ i 




Uj^l jjlc Lajj,! t, i ji r ol^Llil 

(Humus) JL J! ^L^ L^ . ?U* l 

^ <-uLii!l LUJI J^Ljj ->1<^ ^ r^ljil 



4ol 



Jij ^ j^il j^LjlIJ (Forest vegetation) 
4lJi_^J! Jj .oLaJll MM ^ 1 —lu^ j 

Jaj— ljj ( _ s -l^ ^-j^JLa , <_m1 Hn ill CaLljjJlj 
_i L^_la ^IjJI II 4j1jjJLI 



ji^jiai 

Cil uiaj>^ ^ <jjlj j ft <jLc .\ ^1 ^Jl 

^ jjjjV L^ < ^i-rVU ^ ^IjjVI 

4— ijJ_aJl! j_u=»Ljjl11 ^a ^Ij^. j I p in ft a 
4 in pi j ^ajL jj ^ Iji— ^ J 1 1 ^ 4_ijLaj 1 jj'ia 



iJLa^^l oL^Ll^VI ^! IJU g 



^ 4 a 1 imU 6J-i.jJ <Li4jjm ^_^aljjJI 
Jj i^La — ail 4* i i.iiJL L^Jua ^jJl LLaJl 
o' LS^! cs^>^ JS-^u tJJj J_>-oj ■ <_i-£.1jjJI 
^ "i 1 1 i~s 4 _ f J-!1 <l-!_u_jjjjl ijUl jJh ^_ ■ ■ H 

jl jji i j^o. jj^LmjI JSLiu i^_1Qj oLLaJI 

^-uaUuJl ^ja 4 I |Sm q oL_jo5i jj ti-A i [j j, > i!] 

CiLfH jj— JLS^ (5j_kVl oLjSm j <■ uJ, all 

{^jJ L_5jJLa jJi Lq i_^^LL * olj-i-JaJJIj 

jl Ujjd-J ^jjj ^1 4j^C.IjjJ1 Jj-u=,LJ,1 
j^l^ 3 * Ujjj_^J t^^J-^ jl Uji— a_ll 



o <-A£i ur l]l ^jjjti j_=JI ^1 i niVi 

jjLuiiJI 4 m 3 jS&j ► aj^Vl olj't mil 
ilifJI ^ oUI j 411 &la /j£ 4 ^ afcjbJI 
£i Lqj ; . 1 1 ^JJ 4jLq lAj La Ujj-i^j 

O^Lii 4 JUJL1 Ij^ ^ l^JjlLuj j£ J 

^ < ^LLiJI <JI)L c^U jH\ ^l^jVI 



, Sjj^jJl jLkaVI SLLj 4jj1H uJIj_^jJ 

^ J— jJI j I Vvj-U 5jl lli L ojjJ j_ aj 

' CA-^ JLp^ ^J^JI lt^U^ 1 l>J 

cj^^»_o ^ jlj ji LLaLJI oLLi. tLULLl 

c> (jJl t^ 3 u- 6 J^i t>° 

fr* f f ^ lt* j^-H 

^ j4jJ <jjI1jJ! j^^LijJI ^ 6jl mi A. 



^Uaj ^.i 4 1 fi ~ ^ ft oljJL=^_jJ!j jL^-iLVI ^1 
jUai Li <_^LLil LUVl 



LaL-loJ i j^ji jJI wLLilj Ifeb <^i11 wjI mi a! 
^ ^ia^ij (SJ^J kns' j ^ tj^ 1 L° 
(5J^b 4 ^ HH-^ ^"j'j-^-J uk^UiiS^ Sjbl 

Jjuj , <j>-lII ■? J n j 1 1 fJaUl ^jlx f!^Jl O jli 
J a f V. ^ *Ljujj^1 CjLjLjJJ £jij-lu\\ jj_dlJ_lJl 
J ia] hJl jIjVI yir- 4JloVl ^iijl oL'ni 1 nt\\ 



I i i ^a" 4k f\ j S J t Sjl in A ^1 

1 SlJq ill j j <lAf ^— * ^La j Ljj-uj 

jlj r <Ui ^1 j^lil L$ ^cJaJl {y> O^L ^Ji 

^jjo jjja <jj i-Lo 4jI_j& (J_j^i1 £_yn '/.A " 

j^liVLj Li ^i) JJ_^i ^iJI LjijuJI L-X^ilj^JI 

LI js'p oinMI fULVi 

4_JLLJ1 j_Jj3 oYfj j j,^ .nllj oLlj_^LJJ 

i^LJoi JLAU Ji 1 j * 1 _ CA^lAJt 
S (Ambuklao) ^l>L 

6 jjfc I 5> ^_iLjG M — a J_L_lLl Jj jj! 

OjA^ ^jii. ^LjjJlj jl^JiVI IxsLlu-o j^LLLa 

i Ju Juil ujl— lIsJ tjJ ■N fl J L J J l.J LiXJ^JJ i *j II 




<jJLij 4_ju&LmjIIj f oiji j Jjj inJI 

. jl j-iVlj ^_jjLi-Jl j <— j — aj — =Jl al—JLI 

jK. jLkaV I ^LJ, v l j M.V«Ls 



jL_ijj JUft Jl ^j-a ^-9 CjLLaJI uIjIjLL^I 



^pJI qLlxjI h ^ll ^Llj olij J_ai . 

A LA 4j jAi! 4 1 tm'iII oLyii ^jJ-C CjAaJl^I 
^Jl Uj ,„ HI 6Ld! <> yaJa mJI 

/ L±jI c ^L-iill f-LLiJI ^j^j I 7.\ 

^pLillI ^LLJJI (jj^j L^jic jjj_=^jj 

CljL£ lj{ La. j 9 / tO ^1 J_u=Gj 1 (jj_Cj 

>4j^Li tiki oltlj^JI fiJJb oil^ 

J j ^--> Jt M ^J^ua_jj j j-jJI jAlj *1 — -alt 

4 U 0 i jjjJI jLL-oVl ^1 l_ft I C-^> — =^ ^jo" ft"l 

^ t_iiL^JI 4_^UI -Ujl ^ll ^1 VI ^Lill j 
lj J< y 4_jj|_JLi1 LL« jVI 

^ * *• 1 ^jAj-a—JJ oLLJlJI cJIjL&j 



JUmStjfjSaJf* If 



a-ajI ^ <J>^uJI caj' — *j 

(> UJ^Li ^Jt (SJ^ fcjXa 

^Ij^Jl jLL^j^AJI ( SO2 ) CjJjjSJI 

A-^L^JJ ^LL, 6 K*L <ui oL^Li_aJI 
OL^JI <> /I • ^ VI tfj l^V cijLX 

t <A_iJ1 Aj^J CfiLoS ^jjl M j ^.r d . r . \ \ h ■ ■ M 

^IJI dJi£j 4 1 mill c^LUlW J olG 
^^'u ^L_j^>Jt uj!j_^=uji j Sjjj_=JJ <_jjLlI1 

4_t^j^II a_j2Ij_=JI dJj ^ Uj jJsJI j_uaLlt 
<jjl_iJl *Li.^» ^ II .7>Vt o*^ 1 j_>^ ■ 

'^>j1 A^S t a ti^Jl (jit ^jJjj 
[J-a rt , i .u ^jIjAj OaLaJl jl-^ .7.VI 



j^lj-^JI J^Lljj CjIjLLI! Jj^. d .^ ? ,^11 



Ijua ^j-i <J J 'i m_ll SjLjJI L yz\ \^ " ol jJ^Vj 

cjIjUU <i)\2 j^Jl^J jUJl 
.iaii ^jzJI O^j^I 



a in] Jjj_ij J^jij <ji 



J ^ iTi j i^_a_a ^1 c j^j-tLlLj—ua^l 

. <j-^A>jV! ^jiJl pU^VI W j* " 
j j ^ "II ^ mi ^ji ^jUi mi oLLjJLj 
S^jj gj-lt La j — jjLj Jl)l — L ^ ^^.^llil 

J Mft' i - ll <Ulo£ J^Uv pLukill ^ 0 ^jJJj^Jl 

CjLjUJI ajl j| jj^ijj I.M . (jHjijlJij ^ j Mail 

,^jjj£JI "jjj ^ U jjj JjjaL J^V Ll-^ 
■^jj-^' o 41 ^ J^L^ Js^jJt 6^ 



^1 



Jjbc iiLJL L^JLl^li. ^ 1 ajj ViHj jj| 

ajjj L^JiU ^L^jVI ^ mill oL_jljJi Lai 1 <_ii 
<lL1=iL^JI jLL_a >/ 1 _ ^1 it. oj-Li _ 

4_3LJj!j uiT^fi JJ_4 4-tl ft ill l M< L_a 



ulji cjL^Lmju ~> ojL^ IjI <ALiJ! 

<ULJLi^ A«\ f nll <_uUJ1 J3£JI ^LiLL! ^ 

< ' J lk ^_Lc 1 J .u j3j l r.r r 4_jJljjLeVI 

JLULI cs^U^ J1V1 jl ^iVi 
i -^jVI "j^JI ^j_aJ L^jji ^ \i 

&J^J U ijJJ f "jiiljJi <jL^kLLo 4jjLa-* 

1 Sjij^=JI Lijj 0-* CjLI — 

aLjuu JiLLL^yi t 4jj_=J1 <jjLjJIj 

^jjl jli! (jLi AUkiUJ,lj r jLLoV! 

jj-A <_a — luIjJI tnJL) ^jLi J 5 J * 1 j 



j,L_i_a_!J <_]_i_]_sJa £l_ fl_LO— o j^jJj £~ j ^ 



1 ^ o-j-^ 



^1, 



1 4II ^.J ^Jl CS^JJJ oLLiiVI ujlj — waj 
Lijj-U ^ijj ^LjJL ijJij t (Blueberries) 

Ji t ^ iTli l ,JiL* jJMA iTlH 3 t..^ J * j 1] <JLJ^J_LJJ 

sj^j .(Poplar) jj^JI j (Birch) ^1 : u^ill 

tjAijVi ^>j j \ 1 I J i_Ju JkJl OiJ j 

Cj^j (Maple) j-C^lW olj^L J^li jji 
falAj rr . l Lajiij rjkll c t -vli (Peech) 



<<^1*j ^1 ^SUllI J^j aj^I jU^Vt 
tj-^ SjviLJ J > , i : >_ . .ul I I L^iljjL Jkjj 
<La jLT LaL^ujI ^1 jjkil ^ jjJ^lil 

jl ^JJhUI <jI_JJL ^ »o La jJbj #£_s ^11 

-(Climax forest) jVl 
* tJ Jla3 ^ > .(Hydrarch succssion) 

<>* y 1 r ^JJ^ Lv^jjkU A la r^ll dJ^iJl 

£_>J> G Jt-U dtbl AJ H (juj I c ^ jlj JJ 



tj£j—i — i uJ! *\ -\ II olj pi I JJJ ILJ 



^^jjUIj (Black spruce) 



Jl 



a I ^American larch) ^^Vl 

Jlajj ^ ^A^jVI ^jjj_uaJI j J M n r<,U 
Cai t^jLilll ^LaJiJI ^ 4 A to ~ A 

^jjj La L^ua^iju L* .CijjjJl 4jLaJl 
r4_£>^JLl 6JjLuJI oLlLillI ^Jl^l ^Jl 

jl i jSL^Jl jJI ^L^JI ^kiJI 

j] t{ o^\ j — =Jl jl i<L — s djjJI CjI J-a xJI 



pllnll sen ubloJI 




LuLiJ] ^1 it ail ^j^V I.V.^ yj 
J^^j^^I<^LjJI ^L^JI^^l-J 
. (S ec and ary s uccess i on) & j j lli 1 

JJ — i-J (J* O ^ ft J ^Tt_^l ^ (j-a 



jVI ^ iLa-UL { 



lJLu <LJLiljcT t (Prim ary succession) 
«(Xerarch succession) 4 j^L*J1 .^>ll 



cjj--n i^jLiill ooj-jj ,^1^ ^jjLi 4jjhI11 ^ 

I — ^jj — yl ij^AJ aJJJ-i ls _uqIJ ^jJ-^1j 



t O i^.-L vl Ij jl — ^ 1 I) Jl CjI U t -S II k^_il J| 

^> jjLJI f-^Ji ^jLJI jj .^^ Ji ^ 

.(jljjVI <kaL.M.3. Q <J jJLall j^UUll obLL 
jjp^-usJi jjoju-^ij jjjJI obLl]l ^IjhI J jli 

j^Jjk] P-ljj-jJ HlTl f<_4^jIiJ1 ^_ya Cilia 

JLJLJljL jl ( <L j — LLLlu^ij <jj_jJI ^y* 




jl A^yi 

J t <v Jjcjj gliJLI jj*-t i J— h 
gou ^IjLd C4jL#V] ^"UJI fr^adl 
^iUJ ^tjh-iU JJa;Mi ^LmJI Jrdl^ali 

jjJL-JJ 1 dT 1 "^ ^ J-*^ o jM^^tl 

jmi c^yati dii ^ 

4>>-(Gray birch) ^oU^i jUaiH 

JL^> Jiwj 5««<mJ oUi ■ j^a-y^l 

,JaWI £jUJI iJL> >a ^Jl Jjrt^jllj 
j^uUtf JJatt l-SUi' mi dJi^ 



Oj — jij ~ ujJ! J!*L_ L £j\-i\ i_l I 



t^t ^L^jj^jj CiiLljL! ^jjl^JI 

^jLLlil oLjLtj <4_iL jj^kl! oLLJLlI 
^IjjVI 5-^Ajj_c jU^&VJ cJj ilj^Iit 

. ^ j^ll I j^Vd hJ&li (FAO) 
jLli* ^Jt «_iL^)/L ,oLLjJt 4 m./ij 

AjJUAll CsUIJUt * 

4_JLA^ oLLJUl ^tl^ j_^jp 



^UjJI JLixuJI^ CjI iii 'mil Ol ji^ii 




2^ 




jLilVt <_j_jj_o fyji j iili Jjj 

1 i f ii iJjjJ-i jljj (^jMiioJVd A i^s \j aVi EfcLaL "til 

LT*'^*^ 4^J,>=^ CiLiLiJ! jjUSj ►jfj'jj 

( /i *\ jl^^l jkUIl ^LLij 

iS* U^J— ti^J-'^ 3 Obi — ijl I el 

Jlj^ I |] 1 i ni'i J_iya_li 4|^l_aJL! ^jLLlil 

o-g-Jij ^L^Jl oi jJi ^ oLLiJI ^ljj~> ml 




IjJ-LJ 




j /I r, YV ^ ; m>i ,4—^.1 5" 11 JjjJI ^ 

o-lUI JjjJ! ^ fjilSji qj>-^^ ^ ^ 

'v^v^uj <cijjjij <_»jiVi <o.Lio 

^jLuuJI * A ^ %S I rj ^ ^ 

,('A \ r,Y) jLJ^U 0 V _> L^4>ji1 

jL_i1a (jj — Ao \ l"\ _j Ljj! [ > j q4 j 
oLLJJl ^L.^ ^Vl 11a J^_iuj <(/! A) 

<AjHll Jj-l-SI ftfe^jM <j! liiii i^jLmjV! 




. p — IUJ! CjL_jLJJI * 



~ J-, U Jl i_JL^I dLLj^Lil 

^LLJI J£ y j m \ r,n CjL^I jji ^ 
■ If jj n ml IjjjJl^JI <il_iJ!j LjjSj 
Jjj-sla J^Ljj ^Ll* olj ^xLa. jjLLLa J 

4j_ujILo dilAja J& ^1 trtj to Jl 

O^J^J vj-^JI l£— * * i H ^ ri.H 

4 — — mj-jIj ji jj\ II j 4 i a j "Ij^ j 



y — 



j (Hem look) 



oLUJI 



j| dii j i(Doughlasfir) 



f>kA ^UJL^JI oljj-^l! J 

jkll* Jl l^Lj^Ol Ijjlr joj.^Jl U; .III 

4jjj_*JI J^IjmwJI SIjL^uj IsLluVI J 



oLUJi 

J (jA^VI Ljjl j L_^T J liLjjim 
iiaJSl j (Larch) ^jiUIUJj £j j^V! 
L^JiL 3-^33 .(Fir) v ^llJl j (Spruce) 
^j-.i-^.nVl ^^u=JJ JI * .7i II Jj^LV^I 
jjj \ ,<~i\\ ^\ jj! _> \ 1L\ jAj (Scotsh pine) 

J LK*-^^^ ^jj_1^=J1 ^1^1 4 — 9 iAj 

f^LH ft i Till J La^j . JLl-^iJI jj-j-ail 

^ irUjj sJL I l_>jj)l j 1 > m J o Li I t ^ j "ii ^ 

^jJaj^il eiljUd.1 jJ^LLq wH ^| <_JL^iJI 
^^i.—^ll u ri. ^i^-l! *^JL»J1 (^-3 

^^iJl L^AxuJ 4_u=»Lk rjj^JI j j AaI I 

^L^l ^1 (Scotsh pine) ^YilTs 
d f l'> OloI— i Jl_9 tj\ o ! jji 

Jt L^uL«,l LJL^iJI J ^jJi 

wijU! JU ^ (Spruce) ^"t jJl 

jj-j oj^ .(Jack pine) lJL^ ^ j ,V ■ a j (Fir) 
J iiai=JL!j * da-flJI iSuaJI jjLua_o fi-jfcl 
j > II o £ 11 4jLjj_^JLI oLLaJI ^jlS j .*JLaJl 



oLL_£ 4 j m.jjJL y-lju ^1 (Taiga) 

JI ft &11 djLjLiJLi 4_JL_^iJI 

.(Boreal forests) 

( H okk aid o) j jj l£ j (S ak hal i n ) (^_LL 
fjjj-i Lj^i, ^jL|JI IuujJLI c^yLLi Jt 

, ) 1 j ■<_L-flLii,U < S m^/l ^ t if?i | II |Jj ^ j 

>^ J! J-^ oi ^jh^J' JL^Ji j 

CJ"^ S ft l J j ft 3 nn j 

JLl^Ii JJ ^1 J| Lj JXJ i^i^jiJI 

\j JjjJI ^jLiLc. Jl o ujJI i Jj j qJ I 

4 j olVt\< .^.^1 Jj J| J ^ j ^ ^ 11 
JJjU _ L-tojj J.J V I tj_aJ1j lolliij 

^lio l^iLiLc J 1 ? mi J <_lL.j^lII cjLsLiJl 
o— J ^ * >U^11 SjiljJl JL^ Jl 



fjj^l^Lffj ijji^lj^xJi A Iff* 



r# _ l a 



(JSj — & ^ iiLij rot! — ^1 



6-° j- 



jj^j L^J ^uJj *L^T ^J>^£. 

't^J-lj LiAjJi C^^I_1 Ljj! <jr^J-~- 

<3^jjVI oLLiJI oJijLoj .jl^__JI 

! j. j j _ cijlil £_kiil oULi 

_bL_L_. jx__s o Cm jlI I * * ,,_> ^ II ^1 Til 

__I^L__1I j,\ Ljj_2_ fjjj I 1 ml ^JJJ-tO 

.L^jJI Jj_l__jJ| <4^a_«J JJjj <4j_tll^aJI 

jJ^Lo J ^ ni'i -<_j V J Y 1 CjJU mil i^Jj-at 

<4-j_^j_,VI S_-s__JLI oLj^ jJI 3^1. JLo__i» 
< ( _ 5 _*J_jlJI Jj -a «J 1 t3-l--_* i> jj-^Ji Jb 
jbjVl i^u^ J^ Jl ^bUUL 

oj^i jjj f <j^ij Ujj^i __ jUi juju 



pa»t^_33| |__g — ^ iil J_.l — L 

j * VI j 511 j ({ ___^ J _ J£J '_ 1 1 jbjjJI j 
0-^ <^iLa^iJI 15Ljj__,! J_Lla 

Oj_b aJLi _UjJ ( oLjLJlII fcjjb ^LLa ^ 

,j_jiitj_A ^L__jl_JJ CjLLsJI 



LAjIj r^Jj CjLLc- tj- i gijjft j jLaj*i 

^1 f <j^JJ JW-^ U- 3 l^-^ 1 ^' P J^^ 

C_a J-O^ Jy X^VI ^_4U^lj rl ul fll 111 1 1 {2h& 

^J 1 jjj^-Sl 0L1I t J & CjL-ll aJl A ^ I 

(Hemlock - white pine) IL j nTJ- (j^VI 



Mi 



— c Lr L ill \X& Jji 



{j\jkS\**A\j itj-^VIj jLl^aUIj , i^/^Hj 

<_ r i^_)Vi ^jjI^JI ^L^ JlJj Skill 
S^LJJl ^il .ti j £l cJj fji it, 

4jJ^ ill JjJ (j-fl i-SJ^U Jl n T~ fn^l t_| Ufjiv 

^j ^ i ., 11 Lillys <j| .v. <^Ua_jj._Ji 

U^jAJ^ - ^ ftU r^-UjJ' ^J^'j 

j'jjVI oLLt <lkla Ji^lj ^j^JI 

o z>.'}~%\ jjl cjLLc, ^^ic fjLoJLcl <LJI 0 Mill 

\ j^II — i j^-Li Lf ^-'l — ^ — *— j ^J^ 

dlla* ^>jj'i i^l (^^1 vA^J .J-Xj Lao^ ^j^sjjVI 
jjj; i-oiL t^A-o — IL_^J. I 4 ^1 4_iL£Lo 



(Lijjl^Jlj <jJLa_AJI LaJjjL^ Lr L^Vj 



< — ua-ij — c ^^ia-^ujJl C>LjI iJI ^Ljlj 

^-tAjj ^^)_mj ^ Ui il_i_iLLu^pj| 



^ljj| t^yi jl a> ml oLLaJl 6<lft J j_uujj 
<s_j^jj_j^o 4 1 ^jjI^jJI Jj a fC»l lU^Jj a 1 1 

.(Western red cedar) ^^jj 
cjLi*iL_j_AV! 6 ji> cjj! jiJ_J Jj ,rj mJI <*| " A 
J^j \ V* J) L^li3 JU^ 4) 

C'^i jir~> Lc^ <^jLgJll Jfua.ll pJaLkL ujjl 



L^LL-a ^-lia i^JUJI ^ ^UUJl ^1 jli 

oVj-H-rtJ f_i 111 ^ 1 1 j^u J^ » 



oLd,', i^ll O vo ^-jUJI Uj > LI ^LLt 

JL^jj loi^J <LpUaj^JI Ll-lajjJjS 

Lj^jli. ^ j_1ajj : Jil Aah oLiLi, 0 

^jj^JtJI J^l — <-uJ! SIjL^cljj uj t 

.4-0^1 ^ i^j^V! 5,^ ill V jAJ 
jJlj ^j^-lj^^i Jt Jj-^I3 

a ^ , rr oTij .d j ■ ■ i<! LI Jl a ^1 ^ 4_a|_^J1 

I JlAS! ^J—C Jfi ml Sj-C <Lll;3Aj,| 

j J^J ... <J J kjJ^J y-i 

^oJ6 Lo£ Sl^Lo f^LLi ^^jj Jl ^ oLtLc. 
ol Kl <tf>iVl oLUjfj_l.il. J> JUJI 

ji i, l_J I ol —■ j I j l_i__JI _JL_Ji 

(Lodgebole Pine) j_i _^ 4___L__ : 4_j___J,l 
I a ( J I £ (En gel matin spruce) j 

j_l__kJ| ,6jJj_ j J ^Jl d __L___ -f- 1 

JJ! 



. 4___v_l| jLLa^U ^ jLuallil j>__. ^jjjjJJ 

tb-*l Lf-^jj J'th^ »-^Ljb__ jj____ij 

f — ^jj — ---I a- 3 

I 4 j *i < £>L__j____2___ (Quaking aspen) 



Ji Y- ■ ^L^_^ jj^^Lli^Vi 

t> ibjL^ll JjjI j^JI Jl a ,7,1 

j^j: L*S rbLlj^j ^Ljjjiij jjjI^SV ! 

^j^sJIj j ^ il l jj^i 

^j£JI L^>1 ^ *jJ*ll 

*SJl1Jj=jJ1 \ \ \\ f^j tllJLLJJ jJul J *L_1_i_ljT ^Sj-i2> 

.LJIjJl^V ^ij-^J! J^UJIj, dj^iiJIj 

t^J ; <A jVl ZjQ\ aj-^kll 
4_^ljJL^yi 4-J1 o .7.11 oLLi 

■^jj^i <^j^j aU^ i 

^ J-^ j^v VnV O-^. Ij jkll 

^lll JlfLij ^ Jj ,wi mi > g o^Liiil ^1 >i1 

J^JI i^UJI ej^sjI j jvuuj <5jJl jJl 
oLLjJL 4 4 ^<ll ^LULl 
jJl^I oLLjU! a la j-j_i dJjJ Ji i ' 

(H jlTi - ^ jVl <^J <J lfc_ ^jm ill iak^Vl 

^ 4j1 VI ^ 4lM ^ aji^U 

|J ^ »4_j_^l_jjyi aj.^ m."i ^Vl 

CJ 1-JJl5_jJ I J njLlJI Cjt <j i-i-g I j * If ^JlLG 

^Lsi! <J^ki ^iJl 4 ah ^ II 5_ ii tj_ wa Jl 

jp^V* oLUJI Ci^jjI Jj ^jJLsdl 
(fJ^luJLIj <^j-=JI ^lj^l_«,iLI Sj^kil 

f !j^L_1_^jU 4_JUdt d . > -.It 0 |j ^| ^Vl 

K-t^&t ^ mVl oLiLjJ! ^ 

Ji 1 — t jK-i j^Li^sJ I ^ <^sl 



^ ljj — jJI ^LAJl ijUl ^jJI i^jJJI 

fjliLa^ f i nt I ' A il ^ jJlj ((jjJLl^jJlSk 

jjjj (t _jj>yij jjiijij jjjiiij jkjuu^ji 

^^j^Jl £rdiJl 4xl_Lus ^Lul ^JliUJI J-> ^LJ! 

^>JJ^*1 Jii— ill ^JhQ J, ^ "- 1 - 1 - 3 ^ £l — ^ H U ' ■■Iji— jJ, I 

<LjgjlJ olj U infill ^-^Jl CjLjLc 



i>J g I CiJL fj 



.^UJloS^I^^LUJI 
: 4 <KI niH b J.imj Luj^iJlS Obl^ 0 

/L^jl — ^ r"i I JU ^ i L j-ijj ilL^ J_^Lmj 
(Pinus nicliiiia) j (Monterey Pine) 4_^LL j 



4 ir>Lx_ ii k_jjjL=». f ■ A il 

d_aL^JI ^Jf jl^yi J^l j-uill CjLLx $ 

LJIjJLuil JjLIj j Vi j : dLiL_L_L£=JI 

J^lj — mj Jj-i Ljl^ jJiV^i-i j-^ 

LiJil ^ i i i~ 6 j_] Jh^ < 1 ii-i'l i Li 1 1 jl, , i,rj| 

l^gJLUuV cCjLUJI L_^l£Vl j j^iKli 

J jLsvl jJ Vj (ij-jj-LA jl a m jl 
J^q 5_JLjJ1 4j^Li:yi jj (Finns radiata) 
oLUJI ^ LiLi^, jLLil jlSt j^KJI 
<U!a_p_«J ^ Ui_^ c^JI^g^VI JJ^I 
^(maritime pine) C 5 J =1 J) j-j^i^Jb 



.Ul 



J-i !, aJJ ^.U tjuijjt ^ uiH JjJdj jf-" LTi " j 
O^iJu J j i i ,7ij j f<'lj i^U ^-Ai^. j ^JalUaVI 

'"J rr . H ^« (5jlj t> 0 Ji . Jl f-l>-Vl 
^ j — jl - — ol — jLsJS iJ-4_j j mi "i jjj 

ipU |ja mil ii jjj (Bakl cypress) 
(Atlantic while cedar) LS _klLLVI ,V1 



JLl 



JljjVl ^!>>^l L^l ^ 

,^i_ijj| LpAi cjLLjJI 6 1^6 ^ £j jl^. jl! 
jb^jJIj ^>lxJI v J_ f __ij|j v /1 ^ Vl 
.JajLJI ^ ^1.>jI Sjlc j fJ ^A^Vl 

fj^x, <kil=Jll <_AjjjLaJI oLLaJI ^U^l 
jLllil ijji LaJ 4_UljJI J^Llil 
Jl_^Jl OjUl c> (^jloll 

^ U mjt-lXI j^s—iJI CftliM ^jJlb <-cj-o-=m 

<J fA i l11Jj_^jp iv| 1 1 iVij Lujj4 1 11^ Jii.ljMJj 

f<J J I a CjL_=^J J 1 * — fJ-iU I ijlji—I^ 

^Ji SjLt j, J l^i~i <d_iia ^Jl 4 U 1 itjJLa jLL^alj 
j ^ ; II ^Laj lJjJU I — i jJi ijufcj tpl 3 j7i11 

p. j j L ^ I j IjJi |jU^ v"l 1 J J.kjJj J-aJJ jAl t ^' i 

<JuoLiJI Cilj^ail Ol j CjULiJl JJu^. 

i=^j^lXI ^iujVI j ^ JaJ — ^ Jj— =^ 

Jui-aj i^S t I .i Vi I j> ^< C-LilJLuiLj 

4 Uj'l^ II J^ilj luJI pljM_^l ^Jl C — U2>S\ 

jIaJLaI ^j-Lcj ( J^—ujVI J ^ A 1 1 4 — jiiIIj 



.LuLljuu! j JLr_i j_Jl 
J j — — ajl ^JAj^ei — 
,6_j_ua_aJI ^^jlj ^jljjVI OAjjX. jl_^_jiVI 
OLI—C 4 J i_i mi ^11 ^-LUiy y-xxl J 
^jiiaj I J C La B 1 1 -^J " L 1 I r_j<±k-U^l Ji 3hi ill 

*JJj i<JLaJl oLsi!ijil ^ ^Lcj^JJ 

Q_l^a V!iljL-l^ul oLLiJl alfl cJi 1^1 Juli 
^a_fi oU t"i wjI ^« <c^>^^ (j-^lj-i-1 ^ 



LfLjj f l akUl cUg (Juni penis Procera) 
LJjj-al jj^i, ^JJ L4I0J rL-^j^iJ 

oLtUlj^l jAa S jj LjU. S£LJt1 

■ dij ,> JiVI ^Uli^Vi jit L^L^Vlj 

^bUJ U « II _^_J jh ^J* 
^ — s k ^Jil ^jjj Jj_=Jjj *4_ILjJLL 

^ — *2 j c jLL-qVI Li 

^ ^Ul j^, pjkVi j J^ 

_<UI £,jLj_ liLij 4_lLill ^.J oLLjJl 
ijlkoVI ^ Cr*j m il ^.L 

*UJJ L*£U\ v l AVSU fjj ^ a 
j — ° ^ i^JjJU^ y-fiJUlj 

VI .4_j^uU!j £^>UI ^ Lg_i ^LuJI 

^HjJl SjLjJ y^lj^H 111 £-4 <jl 

*J *J*kH obLaJI OlJj *U»Lc da ^ ..I I 
<>> ^jJLlJ rjJ "^VL tjJi^ ^-LJsl ^ 

.oLUJI JU^ , j |Sj ^ .^^"11 <i5 _ \ 

cLLJdl ^1 jJI ^UVl j j Ma 8 -T 
.cjLuJIj ^IjjlsJIj ^jl .. . V J i d g h I I sLi-^JI 



jjji Jj^G JU^i oiijL^ „ ( _ s _L_il j S jiLj 

j (Monterey Pine) Ji a ^L^—J^l & jXll 
^> Csi j p^-ll cllj&j <(Douglas-fir) 
(Slash Pine) cMjj J\Jt J^LJl 
.(Caribbean Pine) j (Loblolly Pine) j 

-Sot^lA Cil j-w^ Ola CiUli • 
s^LLI ^jLLi-a (^Ic j~^LU cj! 1 in a 

4 k ^st L^ui ^^uaij ...ji ^jui 

cUiitjJI Ol JJ ? rMlj jU ^>vt 

jj (Rhizophora) jJi Lf^ ^Vl 
j>jlU (Avicennia) j 4\_j^aLtjJI jjj a ] I 

S J.1 i,J_i § ^jja CjLjI S_lL 

jiL < tl-vll c\\ - — H jlj a| l j i 

(Monterey Pine) ^IjiVI ^UJI 
^Caribbean Pine) j (Loblolly Pine) j (Slash Pine) j 

iiLt^yL r(Kesiyy) j(Pinus mekasii) 



^^l^jL^yi^LLiJl^ 



1 J >-^ _aJ 1 J^i i> LgJbLcjj 



^jljj^ ^1 VLa_i ^UJI ikiL^s 

^jJlj ol jj— tuJI JI J L ^iaJtj jU^afc iLjJL^ 

,U j'i — ^ ill ^ITO ■ _s j- 1 SJ jUa-aVl 
^ 4j j CiLUUU JJUj ( > *\ «\ *\ 



.1 

Lo_S *4_^j_i_U jpj) 'n^ll ^IjjI I Mil ■■4 



JjjJ ^Laj ^llVi^ <Lo_ii ^lj jjjjjJi 

Jlka ^iLa^ ^_a ^j^^i fjlki] 

^Lil Ijjb ^j-i jjL3 ±2 j i^-jLi^ll j i^Ll_^iJI 

I g "1*1 m1 ^0 J 'jljjV! r M-L^ 4_iLiJ! 

Ji h» J|l ft mi 1. <L_ii.jLkJl ^-ja '"H^J 

.JjjI^L UjJ^jj SjjJLII oLLili ijjLJLl 
oLUUl 

-^i £ll!l I!* ^-i jjiilil cjL_^jj 

f— ^1 -\ fOJ^Lbj (^CiiL_i_u La^jjjJ jLajLj-j&j 

(Monsoon) < ^ a ^ jil jLL^V! Jk ^l 

CjLU. rfLLiiJl kJiLLi, ^jTi a 6_>jJjaJI 

(sal) _J! j (Teak) ^L^jJ! %A jlV *S 
a mi 5 It Ioa ^ijj .(bamboo) 6L0 j ^ H j 

iiLJ.! er J_ > J: ^Jjii ^ 4 j ij jjaJI oLLaJl 

Sj^ui iujisai jisQjii ouu • 

£lAJJ ajlj-ij Sj-i-kil iljLLiJl 
t^jLjLc iiiLiLjJ! aJl^ — A^b, j" ...11 

O ^ jl £. (j^a LiZi C I j& jjJ lII 

4_iL^VL> t (Ai iicariaceae) j (Podocai paceae) 
(Nothofagus) jjj-jJI SLUi^-a ^ ^\ 
olj ^I^Vi fiJJi J-jJij . (^^i^Jl j!^!) 

Lg-ftlilj fj^\ ^jj*. Cin" L_£j1 V[ ^ 
oL! iJI 6 jlj)f h& J a " li J^LJI ^a 

fLJI jlwi j^iKJIj Ljl^jjVI f^bijujuL 
<_^I_L _ cjL l_JLj I o a^_J dJjJ f « >"j 




'♦♦ll 



%U til It 4 ,, I, i*»J 4 



V 



^-^jjj r(Bauraer and BeusalemI989) 

^JUH yjy^i^^ mil] jky i^^i 



^H-" i ^i l ol ii m< rt ^a) ^ '(^LLl 
^[ W-^f ^-j-o ^j-* Cy* *g >jj^ 

(j^l J J^ 1 Jclilil I jj& ^J! uolo 

dO jj r(_£jljj( yl__L^VI Uj HSU J^l^a 

SjLj ^ £-JL jjI (> L^J U j 3 _■ j [1 ^ 



£j^is^J J^J-laJ VjljJ-Jb idol ^jJI 

tjj-fl-H \±& Jj-a Cil j n ' mil ^ VI 

^\ lxij^U tj^LJMj ^ j 4 ^ ijJJ 



^jJLJ,) (jj^JJI lift LL^j-j ^-jILc ^ K .ti a 
(Desertifecation) j.^ .^:J1 qJ_L«=_* JaJj 
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jMtf QkM 



oLLiilj J J? .t.HI ^Jc o! j^jll 
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LH_il__Jlj oLal_-JI 
L>U_JI iilj^zij j^jVI 

_j til ^Ijj <jHL_ljJ! 

, ( j Jl j_lLllj V I J l- ■ ■ ■ 1 1 







Ij-^, ,f h . \ j j 4 ,t> a Jl 1 j_LUII 
Cil—jl— VJI j j Mnlll ® 

jjL^-LI ^a-^l Jl_i.| j ir^i "Jt <Lo^ Li-O Jjj 



1 LS^^b 



(FAO 1985)_: jO^aJj ^ 



^^bdl ^ diUJI ^litl jjj^j (T) © 



L^iLlj ( Kaull979) ^ * ^ 

k ^JlxJu ,3^^-1.1 c>Jui 

4j|j_t j ol UJ 1 UjJI J z^l^jl JlJljs J 

iJ jjJ! ollUfJI ^j-a JjJjJI OjjL=Jj *U_tiajV! 
j, — ^ — i^ci — dl ajjfSjL-Ls oj|J^i I j_j iZL i 



IT- ^uiUfjfi jAmJI 



ijjMusJJfj (jjLsJI jjjdf ^ Iff' tj-i J 



jMmJI Qhm 



■ 



"t * -it 



^J! ^a+S ^Hl ^ 1 *m1I ^ <ki el >i ~1 ,r,VI 

I *hj q wait I < -> 4bLo oLUJL a j 5j 

4^111 j jljll <j La r Q jj_^ju-Ti I i 4 ^al^a ^Ji 
jl f^Li. Ji^ ^jajjJ aLiJ,l Ja_aj 4jjJL1I ^.L^u 

JJU ^L^l! Ja-L L^il >->'>l ^ 4 _i 
<j^J1 ^L,ui ooj-i; &U jjj l$J oLUJ! 



^ obbiJ1 jjj ajj^j <i1_^Jl 

[ _ s ^=»-l jjJI JiliJJ i_n tj *<n.*\W 4 -> q K a 
£ue 4_aoLA t<-Lcl a, 5 ^ yi ^^.IjjJI <US jill 

^Li 11a (j-l^-j .<^K ... Jl <-il 7s I! ^LaLjl 

ijulll 4_^jb Hill UjJ^Li (^-fl iJj^ "m 



jjAJ_jj L 

Jj3j ,6JujAX. CjI * j ft 4_^X^2 j ,^1 LljJ 

[ j ^jLyJI L^LLtj obUUI 4j>bj_^> 

jliLJi ^ 6LJL1 ^ - SjIjI 



J^UJI oLLlII jjoj jI^-lJI iiijlj Sja^JLI 



^7 1 " J il l Jjlj — a <-jl j Jjt 3j (4jj_lll 

JJ^ Jjil <J ^ia-iH St-LiJI 4jLluo 

r jjjl =Jl ^j, - q, li ^yi J — i a_ll \1a 



4 4 .4 ? nil j j C. JLLlII S j^lj 

^^Jl ^UAiAJI L^acIj^j Sjjj^JLI I j L r^b^o 

1 5 i j f\ "i"i pi t ^ ~ -s n ^c.Sj OjL^ 

" .Hi a ^^jL^jlj 4 JL-sJI 4 ijL^cuJI 

dJj (^^^J (4-La.LaJI bgJljt^LLl 1 " m i j t-^o 
4jjo-o JjJI CjI jU^ 1 1 ^yi 4 i ii b n ^1 3 j^aLLJI 
,£ J a OjI^ cj^J ^ ^ 4j^ r.u oIjjjJ 
^jJl j obi jJl ^L-i j ill^l a ijj 



lj _iq obliJI OJ^^ ^ Lr^^J -4iUJl 

Lf lijJ! Ujjj jjJj 4iUJI ilklL! ol j jt> it> 
^Ul SjjLJI 4j^l4JI ^tjVt ^ f l#Ji 

<_J jjJI ol S j J II JjAjJI ol^J siJj 

obbsJl 4—oJij V p \ r jGjf eIu ^tjt m,j 

lJ 1" Oj ^"J-^J ^ (J-^'j-^l tliLjj aJjJ aJLl 

SAjJ_i1j 4_sLiJI A 1 ill 1 jisbli ^ ^_jjb_tliil 

^gJl jl — iiJLl Jij ^ij — j t — a__iJI 

iiLa ^ j t j 1 jji " 1 1 lIj L i_Ls_;*_] L j^aj ^?jj1 

Jl i^L? * &>jj\ =JL1 (jJsbjJLl CjLjI aJ! 

^_lJI 4_a j -h j"i II ol^ OiJllI jiilxi oL_Lj_£u 

jl ^ lIi^I £jl 1 „.^1 " f^jJ^J ^ ft 



1 Till oL^-a^All J^bL " 6 jjmIjJuJLIj 

^ji obbiJl iJLi pL=».Lo i_t mi *n 

. f V^\V(FA0) fJUJI 




<Ju^lj ^jjsl^j b^J JlL^/I 1. ti.'V t rCilj.1 ^ j u-ft 

4 * li b i 4_aJj_ti1 4_u_uJI ^^l^jJI jj , ft , i 7,u 'T' * 1 



j-jJIj obLaJI J g 1 ^ * c4_ijL_!jJI obj^JLl <J J 4JJ3 1 a "1 a j 4^il jtr "i .4 



.rf 



V^t cULt J-JJOJ <Lj^iSLi CaL=^_lLa ^J_Ij 
<J LflLh Cm > ,L_$_iL£_^J 

l^V dJjj j^iJJ L^jj^ Jc <kaLJU 
* V. ul ^> r^ljj^t 4_^li_J«JI 




^LJLI J { .„y tJ ^ JjA Jj 11^ 
4UILULI ^L^JJ oLLJUIj OU=JI 

cm, 



(5^hJI O'j^-U c5jUl " UL=JI" oLUUI 

J ^jj^ J! 4-sL^I «obl cjUU; j 
^JUJI 4 * fc&iU 4_L^J .-. y iiLo^ 

S^bj jjL^a 
<j)ljlU ^fWll 4_-ajkill ^ Sj^iLw nTi 
j-^adJJ! £U jjj .j^Udl ulib oLLJLU 

4-jj-ijJ! oL&jklU JJlj (3^J (^jJI ,7, Jt 

oLiLti J!iLL <JU=Ji LiLULL 4_ij1j_iU 
J^t , ^LjUI J j^ ^U fJjjJL^)/! 

J fj-tLL_A^& f i J-^ j * J^sJ j 41 4-tljj 

L^^U Jjuu ,4_JLjJI 

fJUJI tfjO-U^ Jc jL^I v > aU 

0"\— ^VLj JP * J n £jjL_iL_a j-Jjia 

f JjLLiU dJ3 j-^uul! JjLj^^ jjua^ilil ^-L 

-^J ^ 3S — ^ 4i^ijJl (Jj 



Jl 



^ ll t t j ^ ms^JJ Lu^jJU! ,^1 

J| UUI Ul ^lollJ ^^J! 
uJLa_£iJ1 Jrt 11 usLi ^ ^l .i a ~ ... I 

Jl JjJ ^Jjd-sJI =U£.tjjj! ClLllfllJl l> Ajl j 

.4^ U=J1 ^%J\ ^oJI ^l i,.^Ji J 
ii^fcj CiLjUj jLilLkl • 

4— ml j mil ^iL^Jl jLLdl ^ 5a_i_c, jJI 
^jLu=JLI <jLo^ Jl t5Jp 6^ '-^j <iLJI 

^il jj 4 ^LfijiiXa L^jui f t i ft^ lj 

4 J » J jUII jl^il CAJJ j . >l U" lj 

lI^J ^ tj^jf^l J" > -^ - j-ij^i ; «^ jib 

Jl Jj-aHV ijjj^a ^-^jl^'i ^ < : i-w! a U ; M 



<^cilj^_i — uui < j JJa (JJ jj 1 y j J a ft 

^>1 L ^l\ J-oIj-jJI J! fJi\ ( jILuq1 j 



ol MtjaJl jM=>bil dL: oLU (jLJ 



^ J^laj^ j U5m1| -tLiia^C. t__aij_j 4_il_i-J] 
4^J>^ jlj-*j 

((LlLqjJI /jl l'XII 7- U> f > 1, jjjjijj 1 - l * j |^sJl 
Jt ,1 ^ii u j 1 j . 7 . 1 ^Lj^ 

Cj 1 J l^j! — j J ^ 1 I I in' £>j i» >. a l V 



JjjLxj dllA (jj^-J <JLaJ1 6JJi Jj (jLLaV! 

Jc LSI j mil jljX! jl 

ijjiiii J-^Ija ^jii J\ lIqjJI ^i m^ii 

4_j_L jJI j Ji^ JI UjjJ—^. Oi^-ui j_i 
■ Ijj jj j i n Lali Jl ojI j 
Jj II J uD # 

jjvij l^ill^aij L^lj^L jL^iiVl ^ jli 

Ijl CuaLi h^Ij ■ ^ — > 11 i^*,j Jljj Jjlj 
^ jljL' Jj^ 21 * Cilj— i-a — 0-$ pJil ^ " ml 
1^1 " nrVI iL ^Ulj^aj ^gjl^ n^i H *La^kLHI 

f.t j ^LLill J SjliU£t cjLl^IjJ. ojLil aij 
j] ; ? , r „Vl dtj ^Uil JJ Jl Jl LJL^JI 
^IjjJI £ tw)(| ^ij ^ 4jj^iJl I 
iQ ji.iVI CbX^, ^ Mall jJalliL 

Jj_i-aL=^-a rj^Aj J 1 J[ J.w^ 1 lj m'^i 
JLa_M* J 4JUJI 4 1 i7i A cL\{ \ . v j_i^J| 

jj-a hMJ aJI I tA \ \ £\ i l_k__a_ij fl| j-P- 

fjLlla ^-3 jjOJ! IjJb J^Jj JJI oLuiljjJl 



dJ J j ) Lj II j j i-lj Llj^jI 



_U1 



1 ^ 



oij ■<< 3 a II jjJ: lf^L»jj Jc. Jj_^2^II 



oLiLc Lfl iha-,7 Lr _L// Jj-bLxt/ ^ ^ 1 ■% of i lh"\U 4>Sa 4JjLsLa lj* tnll^ 



4 \ 1 L 



(jpjLujt 4j!jjJ1 iic Jjlj 

oLa_ d JLilLl! 4jLj j^-I o-, h> ^ If. j-^j 



*i cjLi_u3 ^1 ^ jl*-U . j^l <"ill 

<Uj o — =JJ) jjJll 

— *j — "jj — -*j,>^ 



(j&Sl 'iuj i ^Lx J-t-i LjL-C jJ-A 



4 j II CjLs — t^aJI U&j ixj 




. (Genotype) j jili ^Ij^Jl ^ ^< ^ll! j jll! 
^^^^ (Lu^j^JI &*i^J [ ^^jlAJl j ^i^-t- i Lai 
■ (Phenotype) j j_aJJ ^^L^JI JU^JL 



^JJcOi Ja_£V! <^^JI ^ L4iSUi^» 

(>_uj - jjl ^ ^1 jj ^! isJ-A — =^ 



4_JLjlij ajI i-riil yJI jI ji! t_it j ni'tl 

> >li <La!>^Laj i jjvjJI 4— a-i j-ui * ^ jj" "i 
aJji oL_i_E,jj ^j^o ujl jtj^j oljj t ^ 1 1^ 11 



ClIjjJl J-^lj_C iju Sj_J_jdl .-.At 



, ^LLiJI ^liL f jj 1. i"i fjLJ^ ^L=^a ^pl^jjl 

,Uj-iij ^Lyitilj ^Lcl^^ll 1 

^ — 3!jjJI ^jjj lj^J ^ ^ — i — l^^l &J^> * Sjl 

iLa AjXii jU mSU (Gene-Pool) li^LJJ ^.^.^^^.1 1 jLi^yi . ^jiil j 



jj ^aljjuj 



J ^ ^Sj 



u-° L*^_>*f 4 ° ^il^i^. 



Lt_^m j ? t 7,vi ijij^ dj^j « i 3 j if 

a Lr L_iL ^| ^ mi — I—ujjj . H j^_L_s_fi 
V>f f-J l>^J ' ^ .qjj-L 4_±jIj j a j -cLi 

j_jJI £ r * L ^. (j^jL ^ LJ Lf-ik iksLJLl 

MM y^Jj * jjJ_jlU <Ll^LL j^L^Ilq 

— ^1 . 4_ih -Ul ^Jl j_jlU 



jjJI 4 — jjj-JjJI ^-*Ijhj dJj_S 

ji t| L j!La f iii VI j ft,|j ^ j i * ij 

'U-k-Ls <-^jt^k j nlj 4 r,j ^" i.i o, j I -> \ ^jAi. 
jl 71 AVI <-iiJJ ^ tj fit ^ J Lui f ^j_LjJI 

0-* (jr^L-vj « L^L* <- >jll l L_>Lii^Vl j 

dJlj jni *n Vvj i ^jL^uaJLi^l I * * a 

4 j f- l i i ri I I cjl—tjjjll oLji l il 

Li* . e lj_Jl dbjj^aJJ ol—tjj^llj 

^ miU j jU. . t ^l 4_£.lj>! 

ailjj ^Llujj 1 <jjlkll o ,, t |jJ| J _u^_ i i 1 i)| 
^5 jll j-ji^fl c ^^l—iiiil SjllcLS ^ > »»> j3 ^^ie 

■ CjLW-lii -si It ^LjT pjAj 

jL^i ^1 ^ — ^Lj_j j (2/. < < 1 "n "1 ^ a a jl^ 
JjJ^I iaLjJ ^JLJLlUj 1 Ltj^ j [ 



l^Ut ^1 J^ljil o^ii ^uj 




<-k3ljjJl I j . ^M .^A JIj l^jjlo ^ 
dLLa u^J * L^_j_L_a1 ^1 JI j 



i^jiJI o^l^ LsK ^Lk^J ^Lajil 

f |jr\ ■■■ "■•> ill ^t_al_J^J ^1 \l jA^l 4__2wjLmj 



f Of' — 



i^JI (j^j ^Li JLJLj 



^1^ *1 C£H — ^' i3f J^* f3 ^h^I 
^^L^i A^ljJl £ ^jJ1 Jivb j^LlJI „Y 

ls-I* ^ — ^ijJi j< — ^ — ^.yi otj jjj^yi 

0j_1_ij r {Eucalyptus camaldulensis) 

^Jl ljua Jio iViLx^. 

rjU^vi o^^uji j^u ^uji_v 

( jU^VI ( > m ->~ J ^AJJJ ^-«I^J ^ 

— Jilj CiLaM^Ll Jj-^^J dl j j 
iX-uJI jL^V 4 .^^L^JI Jl^VI 

jl <a j ? Ail 4_tj^=J.I J^b illUl 



-sXJL^Vlul 



LJ J[ J^aj_jJI ^jis I — 4 1 < ^ j, u^j 

sJI j — ojl oVj — 3 a ^^-L ^iS^lu 

^ i. .t.LD jLi-ti VI 
4_JT j! < ijy* — 

4 1 tii\ J tLt_ fr t_i_) 1 & j jji jj |i <: is j , l L, A. J i j ,7. ^ 

(jloUi 4^aj^Lc 'Llui-u i^Lljual f$4 % \ 



I LUL^U 1—4^ i^jL 




mm 



h : 




UJ-M-^f (Mlyj j ~ M ^ jJk *L»^I 
4^jMJI Soil JjL : crs> i ...I oLUUt 
JLu> /jU j . <L_j_i Jj^ ^jJI j Jl ^Ikiil 

^ *Lj^jJ1 oljjJ j-A-naiuJ LL=l CjV J 
fJjLj j jjS II ,Jjb jj^Lj_i cUj j i CiLI iJi 

i oLj — «aJI finjuiSi Jilj <jj_LjJ1j ij1j^_=J! 

O^j (5! Ctl a, Lftllll fJ^aJ j^jSLaj ^jJLjJLij 

pL*)fl <^lj j ^ - "^ " _ <A^u_il jjpfi 

c^j^i *li Oe^Vl 



-3JI je> 

^.a (J "ill iU M-j J—uaJLj . ^_5_glj_jilj 



J or 1 J 



jl CjL_2i.I it jjjJjV aJj ^»JJ-^ 

4 uj ill (j^ 5 j— J *_j -ijt jl j ' ' H 0 



[ _ s -3 ,_j I — i^u V 1 Cj Li_ L-^ c d , ... j Lc^o. Cj V I --^ 1 1 



t ^1 A l^lj jlj jl .r.Vl -^^lvi 

t_j^ikii 4_j jjt^JLI ol 4 i^ll ^^.L L5. i a 
* (|<>> ^1) J^^UI L-s— » — 

3] jjg^JkU Jl jlj_i! i>0 ^ L4.1I ^ Vi) 

-Ji ^ j-^ ^ ^ C/-* Cj* ^ (3 ^11 ^ uLa c ^j£- 4^jLl1I 

L^j-j-i Jj ^*!i * lh 1 ^ j 1 q l jLaj-^V I 



jiL jjl jijJJ f ^-JlUj— Jl J—L ^3— O I j J . lf - 

^-.j^" JJtJt 3^ d * ^ rt ■ J- 1 ^ Caj tj-^ 1 ^jl 1 " ~" ^1 



j,\ 's tit )l\ <L_LXrjj if. 1 1 1 1 ^_olj_i 4_qL^J1 
j j \ \ ^JjLLj lJ a J I tdJjj < 0L1I— ill^5 

iljl 9 iQj oU-ua olj jl ^> ruj jl il-tl 

JLaJ 6j!jllII ^>U^VI al^ jli^J jilf 

^1 o^l^u ^ij^o ^ji^ 

,4 7>l\ll jL^_jjVI J»At 



r 4_jjJ J\ jUI oIj jl ? .7, VI iJljL 

^.Vt.li jjj—Jl ^L^l - ill 

^ j\^L\ ^> jJl^i SjIj-o J^ljw^ l^j jj 

^LLJ^L 4JI 1" o £jl>> jUi^Vl L l^f 

11 ^1 Ijj jit 3 a— fl-U ^ — jjj V 



ai 



^ 1 t .U l <JM_^JJ Syljjll Sjl_aUi 



4- 



31 



oU .^i I ^Ij^il jJUI ^Ic <kiLJJ 



4_5_jJJI fL^VI (j^uj J t> &V1 ^ 

*UI JIUlu^L ^L^JI ^lUU! j-u^LjJI 
i^UJI o!j iiiJ! «4_^VI 

< ^u^L^Jl j-LjJI LjH-i-lgj J * 1 M 
<jj^JI L^j-iJ ^j^j ^-ij^k L^_lJI ^Ll^J 

JJ^J ^SUUJ jjljJl J^ipTt 

& — t^jj—^ — e-^ 1 f*Pl ^h'jjeb— ^ 
^ j_ L_^J , jjj^Jl (Nitrogenase) 



' t'J C^- 1 *— ^ Jj - ^ 5 — * 

J^IjjJI J_S <Jj^L ^ Jq (^lllj 

^T^! Jf^u^ 5 Sp'j^^ 

^—^jh* 



3j je^ki 



^>jlSjJi ^ (j£- aLJ_lLa iJ^L^J 

iilJ r ^ SjSic ^Liul 



<-_uI1jL1! j^slijtJI (j-siajj till L> ^L l ^l^[ 

t CjLS MJ I Oil-* JP I 4 1 ^ ,-, [ \ A i j i h^t j, il 

j^UjJi 



(5 ill ^L^_JI ^SJ i t^LjJI ^ <^j_illLl 
.JLJ,! I jjB ^ j-^i-u <^uu^! 



cH^ t^-L^ ^ aJI ^ j 



fLVl) oL^K <-o,lL-^.1I CillLiill jUjt 
^Lij JjJ iiiJj , la- th - H I jji (4-^Jil 



llil^x 



t ^ J L_^II q.h ^ ( ^IjJl ^ ^ "it" II r 

^ ill V VI ^dJl ^-LaUL 

^ — ^Ia. C. Sjjj, — «aJ! jJj^q tju 1 1 4 / i^jLjL_i_jJI 

Luii^ jl iijU] ljIjUui p1 ^ ? i u ^ ^1 1 

^UlUL ojllil c>j jU j^/l LUi Jj 
jUjVI Ln! . (^uL^l J( ^ » 1 I..L. l^j-UI 
pIj-^I^o j^^Li ^Yi ^ j OJ »'i> II <^Llii 

ti u a ^qsj Lai j qhll ^_i t 4fc ^Ijj, . ^LiiJI 

^ji LpLjl^-a ^^ilj <^lilaj 4 ^ >^i L> 

u^j— 6 



CaJj-^VI wj^j-fTryosine Kinase) 

' _ u "v t Mill diLujjjjJI citLLuujfiJ! 
4__L__* ^Jl c^jI (PTP-1B) ^1 Kv" o5 

^L_jt ^1 ^ (FTP- IB) ^jll Ljj] 

Cj ^ ; 1 1 ijC.^a^_fl CuLa jj£ mJI ^j^sjkOJ <___J| 

£jj__L1 _ ^IjJjJJI L p_^j ft ^ h £__i__,^ 
i^Ju^ ^it t5jlij flliJ_ 4joUJ!j 

e ft — a Ja__ J\ mil jj-G" j — a j <Lla mil 

Jili3 _ Zjj__1! ,j1 jlAJI U ^jUJ! jl jliJI 
.Sju^ ^-^r L^iLfl_(PTP-lB)^j:! 
(Jefrey Flier) j^Mi {$ jLu j 



^ (PTP-IB)^I L±A 



<lo_^JL (PTP-IB)^I LUi ZjLj 
(Barry Goldstein) ^CLuj jJjjb^jL ^Luj 

.(PTP-lB)^l 



- 4-i4^ pUaj ^Lul ^it ^^111 lii ^ ^j-t-ojJti u^>^ JJjJj -iLjJaiJ 

■ QiLi-^1_ jjJLi_£ iil jljjj cLllLs (ji^-J (^J^l uj^V ^ 

jujj jiii ^Jbufl olj jfalit (jx gU iUd^j 5j^UI oUV^* 

qX jijuiii ^-u3jJ SLjLjlj g^ji^J «uJlLS-a| yi[ CjfjiiijJJ 



.^^^^^^{PTP-IB) 

^ji _ ^gj3 £11 ,Jjj>- i-jl CjI — iJiljJ Oji p| 

(PTP-1B) ^1- jLlJL^^I Lj^l! 

<-JA 11 jAij ^1 dAJ^uiiV! JaU J i^l mi^ ^ 

^LLa ^jiSl iji ^ a ^ jJl j< 

(PTP-IB) ^jjpl Ojj-fl U > LiJ t i£ita> mI icrjjti-a 

j^l^jl mA^-oi-U (FTP- IB) 



> k$ jpjljfj < jl-jjj ^il f( _v Vsfi |J1__ 

_i m jji djj_ j-j-a ^ (Brian Kennedy) 
j_Jt (JUj .dL.j^ £ 3UJ! iUu^ 
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iiL-il ^jLi _UjJ ^iL..oL^jjUJi ^Ijliil 
(FTP- 1 B) p£\ J\ d-Llfi ^Ul ul^-J^ 



(Michel Trembly) ^Lwjj J^ij^ Lj^i 

y \ ~ j — ^LLwjJ — ujjhjljj ^ A^o ^ — jjjl 
(Tryosine Phosphatase - lB'TTP-IB") 

jLxJI ^IjliiL <jjLLs ^jJLj j^aj^I 

a_ ■■.Sll Sjjiil (Type 2) 

J^? ^ ^ ^ ^jpJl ^uajj _j J— 1 ^ i * a <L^.1J1j 1 

^3 _i Sjj_^_I1 ^jLa,v.1I ^l-i _ (Type 1) 

i _ i S a j_j_5L_c. — jj[ Cjt_4jj)j JL=JLI 

-(ptp-ib) 

^Ls (j* Iji jjW 1 i j" t ii.l ji. _ ^J1 <iLx_>1. 
_ <jjLaJI ^Ijlil- «LjjL_Lo _ ajj_Jkl q!j__11 

^j^jJLj A !* i\\ *t?VI JjL__ juL__J^ 

— 4_lLc^j <1^_»j^j CiJA-ftl_ai» Cn "-■ 




■ 5 w'A/Tf 




-^^jLL JJjaJI dli ^jii ^ f ^j__JI { _ > ui=J1 



j_iiaJi JliL^ jLjSU (jj-ki* 



.<^U!j U*ijVI ^L-oJI fJ-UJ j_ ^Ujl 



ol — — i. 



II 



(Shifting Cultivation)<lirai ixlj^JI ^jp 

Ujj J_i ««— lj! iJl ^---tj^l JJ-JJ^ ^Jl 

XV • j-^jj oLbUl <u_Lw_j5 -UillLI 



(Boreal) iJU_t, <_jl_Jj oLIi- J__i_ JJj 
1 (S^-^ ^ Oej^-j < — 1> j-i-i 

SL____li <J_Ljl___ l-J f<-—u 

ijj , JiLji ^ljlji c u...i,i ^ / \ r . / \ i 




£ Aj ijljj^l u_U) lZjLLc. 
ijj 1 1 a V ^ (J_jL_i_o ^ j,L___Ji ^jj j i o V\ ^ j > a 

— L__j oLLjlii jtii jjjji L) __t_» jLla 



1 J^L 



jLsSLa VV Jojlaj (Surinam) ^Ujj j w 
jj^__U jL___jb A Jj__t_xi (Papouasie) 



/•^ J J Uo X\ ( Y 

E jL_l) <jj1 j_oiU1 j_>-^L-ll Jj jJl ^ 



&hUii *jU\ Sjlas yUl 



.^Ljjjtii jjl^lJL 5_^atiJI ^Jj^ki! ^ 
oLLi-Ll 4_i1^aJ1 6jIjVI J-ol j£. 

ajijJl i-ih^. jL^mI ^j) * 

4kk tyjU a IJ! -U^Y! 
mU^SI ^ jJjjJJ ^lUI 4^ j^l 



. oL*LAJi 6ji jl UU^ ^ jAi. p a Kl ^. ^ j 
<j? j J u^-d ^ Y Y ij^Jll Lr i j_Li 

jjl fcgxll 4 i <\\~\\\j 4jl_ijJI ^l—iiu >'*! ^ 
^4—* I — a — ^ — J — =* a j (^AjJL^aVI ^j ^-r.uJ-L 



^-k L^t^ ^ H ^ fl j ^ " h \ t,j 

4 — iltil ^^-a Vsa'j *_i.y\ j]\ j -i. "ill 

iLI_U\ *\\\ i aJ ^ 4__Jjr.l L 



fjd SL_^1 < - H 



^1 



LLiJLj ^>Jt jl\ pi 4JaU.Vi 
oijM^^J' 1 cj-* J^^J- 51 -^ ^-j-i-Ljl^il jj^j ^ jTr "ill 



^_4jJL Jajjj^a ^jbLaJI ^^-i^ilji 4 n j ill 

j^SL^JI^ — kill© 

jji ^Jj J j 4j i.it. A ll ^Ij^Vl ^Jai Oaj 

fc»^ l ^bJ^ o^j^ 1 ^5LLl ^^Jl 



I 



^ j oLUU 4V V Jl SjbVI 

j_j jJu 1A-A ^xJ — j — tjxij .jlj — sJI 

^uij =*)H j ^ji^iVi j cUi — 

A.ll .^1^ 4 1 R 1 1 1 h J[ 4_i jl_Jj=s_J_3*i!1 j tiJ I 

(jUtiisJ ^jlc iCjLLiJl jj ^'^ J 4jr.lj^Jl 

. j_l3uJI ^jll u As. Iasl\j\\\ 4 j fl .;>jll 

^ 4-ojIm.i Sjlji -Ij-jliJI Jjl jJt! SjbV i^j^Li 



^Jl 4-Jl rAl 4 Ij J aJU J^l J^JtJI J-J-^l ,jA 

j^ik. 4_ajjtjji L^j_lu ji_yi 

Cal jLkJI 3j1jJ ^ 



J^J_LjjJ —-. .\ \ c\ 1 1 1 j j ■ -s H 

-LU* 



i i ww*)lj 4_u:I a " Vij <_j_3 Li_jJ 1> 



Jl 



4_jtj JljU J_9_J (j£.UIj < J^ljJll 

~ in I j j mijj ^pJl oli j-jJL! 

4j_JLc ^l rAjli *4_MiLlll Jjjil ^ oLiLjJl 

l^_ob ^ 1 ^11 





iLjjiaj t jlj ftj„m^U 4-LjLiJI 4 mTJ I ■ A 

oLL_aJI ljX- lai — uijl > a I a ^ " <JL_S_S 

^jjxiJ <gLJ idlj f ^Y^ ^jj ^ 4_jjL^ikjl 
^ *u^LL_^VI ol >-^^lU J >t ? 1 ... ^ JL^ 

^Jolj - .7.11 
Ji^Xi 4-iLi IjJ fJ _«iiiJl Ijjj 



abur Sjtot %jbs aiAAr 




.dj^AjlX! ^JljJJ JjJitj SjUI ^ *ULii iUj 5 * CjLjUlU d^luJI SjLVI Oli^fw „ 



OVj L r,, "I I ^ ■% LLfll ol ^ jU •> ... 



wl^g ^ ^bHitiVi 



L-^jj^j ^j-^'j v^j-^' <jh^W <> 

tjl^-LujJ ^Lflloj ^j^j^ J , frj Ml a JJ 



^ t 4M ■» V ^4_i_iUj| 4jl^-JJ J_^ljJI 

j^pJ! i^Vjl — uj "ti l ^ ■ >H ill 

4ijJj^_a 4lCU t£l o! 

jLoliLji ^jf£j (jl 1,1^ j (j\jL^a ^Ukli 



- ^Jji i rt "i » l iK^_a ^ i^LjJl JjljJLl 

^jjtAHil <kLJI l^oi ^dii \ ^juji ^ 



^jLl^j ..jjJLijl t LaK 

LI — Ijl ^1 jJJI jj a 1 jLi^l 

LLcUl Ti ,4 j * J: »kJl <_^UJi <_^^l 



^ ^xiLmi Jl^_> t^jj^JI J=JI o' 1 

\jL&J .ill! j f-lj-^- ^ ^jOjJ-U^lLlj jj-ljjljJsl 



« (jlll <M tJI ^j! j^ibU 



abiys ®M d>§ 



. oLi jJ^j^l t_JJJ^J ^-ujL^. i _)^_wJJ Cjl^jI 



Ijj&j * i_9j^J! 6jLii.j 4_jL»JI <jjSa £j] Uli _ 

&Ji, \ * J ft <jI_JlH ^J-SkJ ^j! L*lj — 

^ oUiAjj ^Jl ^JUU! ^ u jU I jj&j 

(jjL-i^ j jlVl AA_a_Al fjA^i *£jta)JI <Lk 
^jjiI S O <jrt_> 4-J j-jj ill 4 =JI S-U Jj jis 

l>j j i i ^ "ill ^_L.^i *GLi f <jLiJl I ^ j q 

&jli J jLk. ijj i^qli ^jli i_sIaa1 

jLjjlLmjVI wflJ^l^uil ^jjJI <Aj_da tJaJj 

j j a jj 1 ^aI! ajAsJ ^ 4 j n al ji^VI 

j ^1 i a jj's r7i > j L jl us* j 9 1 

i ^LL^JS ^ < =^1 All oL_* jJjJLI <^iL£ 

ol—t^il — f fi"i ^ ^ I ^ ^ j jj a L^_k_i 

t^^\ J 1 "-^^ o">- c j j' '.jPb-^ 

-^Lo oLiLiil oljljl ^^j! tjy* j 

^1 4 a^l ^Jl Sjb^l 3 .Vl-i 

:<jJLAil ^LuMl j jiill (jit 

4_Jjl jJl lIi! — C j. jn t» II ^_jj^jA JLajlj^A. _ 



i,UJi ^Li dJ^ c ^LaIj ^-^jVI 



^1 ^ >^>j;t l lJjjI^aI SUi^l ^ Iaa J 

d ia I ijjyHQJ 4 ni nj 4_j^i_a I JJ m 

.tjjJiAlll csLJLI 

.oULJJLi i Ul- ^11 S4\j$A\ t 1 ^ 1 - 



Ajl^iil o-^ o^f^ ^ 

4 ^< ~* 4 4 1< J^L_jJ < ol Bj^l 

J AjA^ ^ 4-ij^lj 4Jj-^Ji_ V 

4_u j_jj| 4_BjjuLjj ^ U<iH j,l ^ Aj Ajh>J — ¥ 

^pJI .7, ^Vl f L^^V ^jS a-ja^- 1 

5LL j_lll L_ilA^V1 ^jj^Lfl ULcj 
ii_slA_ aVl 6 j — a .i—i j "ij-ii ( _ s =3 CjL j^JjVI 



J .^ l iijL^aisVl <i jjii j ^LuA)fi 

^^JLl^q ^L^iJI y^i_«,VI Ia-^i 
tilj-ii,^ 4 j ^ r I II J^L^iJLl ^> aMA « ^1 

^ Ji jA^liJ <LLU1 4^jj_aJ1 

Ol— Lul jjjlj CJJ^^_lJi ^>uL_uj1 
.4A^^4^J| 

^^il jaJI J1j,\ ^ jjiIj Jl — oSa — 

4 nj J I oU^UJI ^ jjKU LLa^i ^ SAjAaJI 

JIJ^^UJI^L^^S a_*a* LJ^—ij: 



d ^ ..Ul i 6jj_lll ^jL-ua^ Sjlj)/ 4 i mllll 

oUL^jVI <iLJi Ji-ol-l j <oLLaJt L_^jJ Uj 

:<JlAi1 LUUI^ 
JollAll^A^Jto^ tll V ^Lu,t^L-Al- \ 
d £sJ ^CjI La j^^-lll 6J JjA-qJ 

J=sj_=bi aAi-jdl J^L-lUI 

Jj! j_iil 4 i^-i_JI SjljVI .m 

■ 4jij,jMI 

- L^^l ^1 jAJl A-^LAil _ Y 

-il— jJI 0^ j—a_JL-i*iAl Jcl—LJJl _ T 

(£j tjf A-ll ^l^- M .llj c/ UU k U j 

a d 1 <!L^ J=J ^—sLLmj ^ i f j^ i ll 
i ''"II 4 t aMII ^-a ^ j 7* ^ 

d .'.Ljll 

(^aA-^Lj ij^- 1 ^' U j' — ^-J-lb 



4 j =blj__i 4 — j_£,tjj ^ lil 

^ u,j jlj^-LlI (5jJj g &Ja Ukt lj 

^ ^- ; l l ^j^iJLL LjAjJLI <". -UlJlI 

^yi 



j agj <jL_iJl ^jl L_^j ^ImjJM jj— ^Vl ijjj 



4jAflir/j^jX*j/-ri 



mum $jh§ aitar 



JLluVI jjLliJi j „all 



on, 



:4JLJIoljLlii^l 

4jLa^ ^ *.u^ S iJ fi}\ j^JJ 4JI£ jUjll - 



^V! ^3! IjI LLdvk ,^l [ a j ,7 r - j 
tip j*** tr^l -^L^'j oLLkiJU - 



^Ji 5 jjj mil 



^LLll! oLj^, Ccv>Si 

jj-^ r^l^^L ijj^I! &L_^ gjjj ^Loilj ^il^; ^jLc <kiJl 




+ ' ■': ; Li: : ■, j I. 1 

L^A=J! ^iLL^^Ij 
qjjJIj 4_a^9^Jl1 oLL_aiJlj L . ^IJ — 

i-^l_ijJI oLL^JI iJ4 
^jtfJA^^j urJIuJjVi jib 

^> j-^JIj jLL^VI - ol 

^^Lc <iiit — sJlj 1 j I L^gjL^ ^. 

.o^JI jLo-i^^i j> 

JuaJ,! j^oLlaJI . 1—5 0 1 1 g .A i j ^ j ^ j 



-U^Uil ^jjjIJI J>J1 JILL ^ 



- uil^j^J ^MjLiAJiJIj Sj^aiUI ^I^AI LxM ^^Jl ^ (f) Sjj^ o 



^jJl j <_il=J! jLlJili Ljl^t, L^Iq ^jLju 
*ljiJ! ^^XJl U j^i LLa fjjj oLUJl 
pLLjJ! ol -\ Via LjXj j jjJjJij uJ-IaJIj 

^ JJLX j_l£V jj^jVl 0* tiSLnJi Sjjt-fl j_L^! 

£ si — =JI j^klill oLiL- ^1 ^ ^ jJLj 

&jjj-jJI im1I uj ((.^ ?J 4— aLsJt 4 j itij 

£ W] J - ^ t n ~ - 1 j i it d _ v 



tjM jj-L ^Ij — iJV ^IjjJl jtLjuV! 

LU ol A\rTlt> OLLLU Sj^jll 4_aaJjJL 



^, 1( ^l_^Jl n 
aJkl otplj iVI ji Sjj s-U ^ilifcVl 

4-J. _flJJ pj a ^il ^JkiaJLI * ujLj — t*Jlj 

qL-luI i lit kl>J_^.j yljlill jjiM l jpLLiJI 

L^! >sJl Jjljll ^Lua (J JJ <iUJlj 4^1 jiiill aiA 

^> jpS] [Il^Ju Jxi: L^L i^Ull 




1, 



. (i 



f H V j ^ j ^mIiJJI L^L^Jilo jj^^jj ^1 ^iLuiVb ^jaJlj ^jJsJ/ij 
a ^ ciKaj f H i» ^ J^Li-Jlj ^Jl ^Ul-<uAI L^jLoj^ ^-a^i 

I^U „.l Ufll ^11 nil ^iljll ^ CjILmJ^ 



£i j_iiill ^-uiljVI ^ CiULom Lr3- 



( 4_ijJ-=J1 A_i_aJjJl JjL-L^jj-iL I J ft'n Jj^l [j* 



* 5 <f J 

cjLLJlJI i ajj i»-9lj-Al — 



fjA S$ c^llil Jjljlt oULU 3^i3 o^j 

iLLli oLLiJI Jjr ^ljl ^jit t_^3llj Lfl 

i Li j-^ll Sdjt^itl fjli^JI ujLiLjJ^I 
<G£l j Lw ^ q \"> Al ! 4 . Aj'jA\ j 4_jjLaJl 
^L-LA^Ij rL-j- si J-^lj ^j-^l 

<jjjtVl jLjjl j f Lj "i j I o \>j ^ 

.4_jJ j ^ II aUil ii-L-aj! u^l i ^ 'a^j^l 

1 d ^ lyi Lui 1 1 &LJII ^Li wdJj (^Jt 5j!iLc 



oll^ j £ jljJlt VJ^*J jLs Jl iijLi 



t> JJj j_l£j ^I^V 4_^I^JI 

<...ujj obi Q3J3 ^Jl i Jjitll 
ol^V^Uj L^I^JI 

ftj* La jjjb ^1 «JjaU <^ jLA\ oLUJlj 

q^ljJ J^ij ,tjlj ? j 4^Jj~JI y-^i jVl 

l^JL ^i; J j L^JjJju c^j-ij La Ij-jj^ - oLjUJI 

fjLU _ lj5_nU M | ^ 5J_uiia jlj AC I 

foVL^JI ^ < _ r LJ (( joLiJI ^UaUl oLili. 

oL^llil 4j£_Lj jl -^yi *- jjLLi-C ^j^Jj 

jj^ij ^LL^I 4j_tLLJLI oLL_xJ! ^1 
jj^i L£ roLUJl ajIjL L$J <jj^LLI <kixJl 

oLjJjj-x^m J^. iti-iJ - j j * ill i Ltjjj 



^L^l ^LJ Lo] . oldjLjJI j ^j_^jJI j 

-^j^JjLi JajIli >-3 ijajl Ijj* oLLxJI 



jl! CjLuuI 1 mil Aiiij i Ja_i— i^r jj^ijlajj 

J^l j^t J^iuj : d-v-i. M hit Ciy^jaJ,! -z- 
ijjOJ\ ja^Ji pIijj 4^UI j jl^U ^i>j ^-Lkil 

i{ jK LtJI j!j_c1 6JL3 : d i al a ~ iij 

c/LLJjt jjl 4 .oLl3I obi j ill ftj^U 

j^UiJlj ii^lj-JI 4jn Jl L&kiVI 

^ oULj-U ^jjiiiJl oL^-ij, imJJI OjjLj 
4_L_a ta Jjlj J 4 1 j j > t 1 hi Jjol JJLJ JjjJI ^ya j.i 
OjK ^jlil (jljiJl jiikjuii ,4jiUjj 4jx.La1^I j 



Jjl^JL JJilj-ll ^jJl ^ic 4kiLJll 4 Ij l ^ 

^ LL^ J^u J t> Vjj UJLJI oLUjl 
uLjj-izi tJJlAjfc I r ajlj oLiUJ! cil luLi_iaj 

jl oLlUUI ^liil^i ft jl-Jbi. 4 K !ira ^ J flyjj 
^j-uj-C. Jj^-o jjL^jj Laj |_)f^ <r\ -sill ^jji Jjj_-o 



^LjuiVI 4jjLU cA -iLJI pI jL 



^Vl 



oljjjb 4J dJ j i^^IjV^j 4jjJJ! ikLj_«J 
< j a Till ^IjJil Li_jjj LL^uUj pl ^Jjf l 



^ 4_£jl , m . a J J ^^n .7,1 j 1 jOi a |^i| Oij 
. 4±LaC jlilj {jj ^ 1 I'm H O^Ltu^ 

oLUiJI jj-uilji 5 jL^. ^jl a .A] oLLaJi 



4-ulj v> II o Lull I 




oL&jliLI tLiuijj ^L_mJ1_ 
4j jjsjdl &Ll=JI <jjcuSj <jLu3_ 

J*j ,UjLIJ J* JiL^JJ J 

.^j^Llj^I SjLj J^J i^ol^il 1 1 \ \ Ur ^jLijui 
j-j) "niljILmlj 4jLiJI ^JJ^ Ji Ul a-, llj 

LUJI ,<JUi ili^kf L^bLii ^ jjV 
Jfc L ^t j " a L ^4>j_is ^Llo j i_iLA^ 

^:Li Jl oijjUij o I j j ^ .7.11^ jL^lVI 

.■Li! jilj Jl oblj^^Jlj oLiLiJl jJI j3 
ol^p 4 5 _ii II J-ol^. I j-i-o JtLaH 
<]iLa^Q Jililll lj_fc IL^^ * /jj<"l ,L_i.jUJI 

^jLk J^ J-> 41 uii jl .5 J Jl JJ j^J! 
<£>l*Jl t> jJI Jklo 

<> C*^^' J ^jUI J^l^-ll l^J^ 

cjLuu jj j 411 J-d — ^ LS ^HI ^1 Jj| L-aIS 

^ ^ ^ ii j l_^jlJ! oL^ij ti^um 

4_iL^L .U j-^l£j 4aJI J! *l j j ^H j 
^i-^Jt Ja— jj| ^jj aJ| jgg J_Jj_*JI 
E JAilj jLk-Ylj ^1^1^ C L JL^ 

a jy — aJ) — ^1 a Ll\ Ji gjjlj 

^Sf^ ^3 LsJ I J^ljjtjlj , Uj^j oiU^Jlj 

*L-1j_JI ^ * jjjIjj «LjA^jl^j ^Luij^l 4 t i i.n 

jU^I ^ i,UJI ^ ^jtJj jl ,mVI ^ 

dJj j J^l j^-sjl J^J <_.l ijjl JSl luj 

^jUJI ^iljjj ItjU^ "li ^ic ^^^.i. ^Lm^ 

Jc w >jjLjJI ^4 j JlIc o Ll umJL I 

jJl^uIlUI © 

Jc J J i ^ i ^i I I ^ jjj jl^^iVI ( ^-L1j la 

oj — ^ v U ^.cjjl ^^ii [ — ^Aj! 
cjLLxJI j jjL Zs^mj SjLI ^jj <K 1 jji 

^ " j ^ 1 in n jj_J&0lj ^ U a Lcs-a 
.^jlj-Jl ^_jljiJlj j^_^GJI J_a. ^Lllil (_>iiJLJ 



Jc & j a 5 mil ^U^iUJLI JjJ_j_o J^-iil Jt 
< i\qtl SjIjV J^-jiaj lJJwwjj , <LjUL]I 'L-g jajJ 
^ G dJj .In 4_LjJjJI oLc jiiil A a 

Li^aJi j iL^jL^Lvu-* j LgJjlil j i tii^/l 

t5j^5 oUjia_* Jl <iLuiVL ( ^j^_uJ| 

^yjl oL jLdl J* Jj lrt ^U j .oL >JI 



Lj^ pi i T»Li_L!> 



^ ■ ■ , ^ JJ j j f «t_iU ^ oL.uLIj 4_a£-jll j-ij^jl 
^jjjs jJI <Jj j ii>j iLgJL^I r <-jI_ iJI <JL=i. 

^Lq jiiil Jc J j ^ U a j M f Lil] m jJ! 
SLqLS OjnJi ujSj ljI L4 jj_^JU <4_» JUL! 

4ln^ II ^J^ij ,^LUJI Zj\S$ <-iii ^kL j|j£.[ 

, Jt I j ^ j ^ jlja JJ! l_sIjjiVI 



1^1 ^Vl <JUJI j f L^j 4Uj sJL\ j j ;»j 

^IjJIit ^Jj-JXJLJ J) 



oLd J^Jilj gcj mil ^iuiJJ 4jLcu2i, 4 1 i ^ JVm 
<-uujl_a_a Clij ^ *H JJ .^-al^Jll Jl oLiLiJl 

*K jil -^L jJI i^UJI jj! jL\ Ji SaL^i 
.^LkaJ^ j] ^^LUl ^> > ^ jIjJI Jl 
,_slj_ji^1 Ja j_j^j_jJLj oLLlII tiL^ _ 

^-uUJ! jjl j^iJ <jU 
i.i ui j I j^tt "> li ji &jj % U oLiLxJI j^jI 
jJI ^ Uj^j jJI i_u jjLUI oUl j^VI 

^_3J -\ H 6jjLijsjjij fl^" i^slfl. 4jj_luj j\Vi 

jj^j^j JsjIj-L 1^1 j , 3 » nUH ^jJc Jj^i LgJ 
t^jjL^llj ^U^JI ^lij 1 jlr ^ J_>JLl1 Ji jl^I 
^jja (j^l-J'JI lJ^J 4JJ-iJi <_3tU-u_j& ^jJaJL Lj|J Jf 
^ ,JjDJ j^Liiit 6JJr Ji.lj 4_lli]l LjLLiJl flji.[ 
^.llfijTijl J!jl-A [jji ^jLUlU JU^LlJIj jjjJalJI jsJu 

.LL^JI f £4 Ji *iLii VL VI 

Jl Lj-o j^jl &3 j ^ -^11 iijLaJl oLLiJI Ajljl 

oljl j)fl JjJi3j <oULiiJ 4_^L J| Ijhy) 
,44aJIVI oLkkJl t> Lp^ljl 4j^liVI 

^iijj ^jjjjLiJl ^Ljj— iJlj i[ ^_u2ilj^i jL nj,j L , i , <jl 

^ , j j <<J j J-11 J« ^LiLiJl j — ^ — zi. ftb^ 

^ijj 4 ^JJLl ^ JJ 4_i j ^ . "il l oUlj 

J_u£iJ JLi. ^<-&LlJl 4 a I i^tl I i_nn^ CjLlAj Jilil 

l^jUwjj ui J <Jj jJI ^Ul «_a^J1 Jl 

Lajj JJIj <aL J 1 j j If ^ivoj jj^j 

^ t A" j i^'n II jJjJI 4-2> Lm . fl * J} J uaj 

^ ^ ^ jl ^ * Jj-* Lgj ^ I J JjJI {jA*J 

t <JUjl JJI j r^Lut J^jkll 4JUJI 

^jLUJI ol.T^Vi aj CjLqJA Jl ^LlL^^Ij 

SjIj^Ij pjKViU • 

v^jULiij J Tt-n.-U SjljiVl ^j.lA\"l i_i IU" 1 

6jl 4> ..jp^I Jl J^J 4 fc \ ^ UUA 
4 t nk >_i h>LlL> ^ jJI ^J^-lLJLi ol—kliJl ullj 
f< I j <ki ^ U 4_jJLj_J1 i-ijjJLjlj *4jL_t 
jLaj-j-^L^ Lft-fi— tlajj jjji ij-a. Jl ^IaA^Ij 

LiLcl^j fiL_Llj 4jjllJ1 tLwi ji i^LA^i/l 

^ « r4_^_dljjJI ^^AljVlj J JJ i-uJl 

.<jjjJ1 ol^Llllj cjUI j^=J1 
Sjl jIj jijPi'i " I aIxL J j^^j o 

- t>a 4_sL_ii! <_*l: 4JjJUi iJU\» oLUUl 
LA^jU djLuJajj 1 4_) j, .Till ^IjjjVlj fl ^" > — -^ .1 m n 

Jl <iLA)fL iai jill ^.ilAilj L^liL^j 



«*£J i?iU ^ ^v^' jJI t>^*' jV^ 



<Gl LaJj h^AJ-JUjj p^J jjj dJi£j cj^j "l i nil j 

j|k»V ^1 oU^I^VI * jjjQll ^Jl ^li 

jj^-^ i> o'A^ 1 

^LUI^ oUilllj ^L^JI ^tjJJVI 

Ua M> > t~»l — aj^-JI j j liil d_» uij 



4JLJ ( 



■oLUJI cjj^j^ ^UJi f 1 JUV I ^1 jUiWl _ 

6 j a J ^ j— a cUIaj ^!j_LsJI a lAt ^ - 

o l j jlf ftj-iSi ^jii La Lili. l^SJj oLjliJl 

^Ll^ Jj-usjL <j ^uIj (5jJ1 ^LaJl jAH „ 
t [jLxt L^ijJalJ J -sill 

^-a oLLiJl ij_aj ^_js)^j ^i! j " jj| . _ > > „ 
^Afj ^ * ■ ■■ V"« M j , A yj | ^ilj.a) 



5frU^ JljJm Jj n a iiiljLaJI 

cjJI ciJi-£ ^j)^ ,<-^,l ^Jl SjJjVI 

Ji.^ ^jK U 4 1 n.UJl 4_SjUl! aJiU A 1 JJ 



^ tJJjj i^-J-JLJj t> "II ^^Jjl i j-li Jl^la UgJ 

<k4L_i ikLiJl ± \ * M ^ ^j-jJ! oLlL^l 

t> t L^JLiVI J j i-^i! u g " V" Vj 

5fl — cgjjj ^ ^ ! oj^e ^! ? — ^jJ^ 
ol j it r ^ llj qLjIj) ^ II ^jjq icj^^ji! j|l - ^. V i 

La -1 g J jJilj^JI j oL^JaiJlj 

^1*>Lljq 1 ^> i f ill C.ji t 4j L_i_i^aJ Li * a j « « 

Jl U^UJ\ jLUll Ojj^JI j^us wfcLl ) 
4 1 ^Li_J dJjj J1V1 ^> JjVl 

4-ftjhL.....lLj ^k^' <jl oLUlU jI^m V 

^ilt ^l ^ r , ■ M LjJJJ^uk]! oU,i J " -,VI 

^it — =^ ^ j-* <-i^>JI ^L^lJ 

Lnj^i Lj^l ^ilj^^l ^1 ^LsLt 
UpLuj _^L^a ^Ij oLLJLll Lj j U jjl SjIjVI 
jjl^L! 4:1 j JO j^j_UI Ji-a ,<jj1jV! 

JLJlL-uiVI ^j^ jJ' 'S^e^JI 

^Li IjJ .caAJLLII q^IjJj Ciyl j-s l^j 

*i_iiiH UU-^ II ^jll^Ijj oLLiJI ^jjjLo r, 
iLal-^ j-i qK^. II cilj-jil ^Lj ^ ^ 

u ^ij ^ jl f 4_aJj — sJLl 4_j-i.lj-sJ1 .-it & ""ill 

oLjLJJI ^jJd j] rU_J i^lj^JI Jj_^UJIj 
^JaJ ^J-LjJcaJJ iliJ J J (_J A iJ1>VjI j > II 4 LijJ J 

^ U < j dJ La j . iiJlLI I ^ IjjJI jj-^. jjj I 
^^IjVl jl iL i ^11 j! ^Ij-i^xil ,lJL«Kj 

j_) > ^jl ^j-J — uli I J ,| tJ <4Jj^Ja 5 j, j d ^^Jj 

JJ L«kj! 4_lj^ 



EiLfcV Jj ; ...Vj 



^LUJI oUijUil 
Jl <lLLu, VI I j "j j_> ^ 

*J ajLtL t_9^_»j ^jjU^j 



jj&j ioLLiJl 
^Ji^u OIL jj^j ™ L»^j ^_JLLll ^ 

£jLk ^ 1 ^ J l A W ^ 4 > ji- i jJ I oLqI^iojVL 

ijiUL dJj j i_i^.ljjj| 1 t ^\Jj 

i *1 1 ^ a J 1 4-1.9 1 j4_) u\ 'Lo ^Ljj O 

4ULiV j m+ 431 oIjIjVI ^ Ji? ,tn 

ij-A VjS JjV jj-^ mi'iII ^ooljnJ (jj^J j 

J Uf <^=^ 1 t> 4^jJjUI CjUjJjiil ^_ol=w 

<L_ljl_i_J1 lZjLq jAjlLI jp LaJ^J iL& ^ t ,7," 

L ^l]| jl% iVi^fl OlLwil jLbJLkl i^ytZjM u'^.i^" 

SjjLjjJI i_ijjJaJI Lij_ii ^y* ^^^Ln 
i jlj «<T%\\ iLJLI jjLua_fij i_iJ j^Jt iLJll 

jl^ 4_^l^vi j ^jL.^qVi jixii 

CfU_LJll ^l£_^JI ^iljJj 4JL 



♦Ujoiij (jr ^»ijVi ^u^j i^ioj 

I fljk <Li\ iiill oLa j_LsJ I ^1 f.il" ...I j 

i^J! jjiVI IfJILi. j j jJjl ^ka. ji 

J-J h ^ t 1 '1 1 4_sJalil jl l_J i.1 jLJtjj 



^ ^IS-flVI jjl-J 41jLl^.j <JJ iUU ^jij! 

jj^ljl J ^g l "^. 4ijl__ljjJI UjLoj-lxll ^J-JLLtJ^^ 

i^jljj^Vl ^ " I La^Aj SjjJ (J^Li. L^jwiLujj 
jjj i_jjLij jj-?** jj^^-iJI 




.<Jul2.J^1 4-ijjUJI 

<t! : ^j-^JLl Jil j_^Jl L^LL* ( v ) 
— lxj — ^Vl <j1 Jt 0 ^ i" Jl aJLi lj^ J 

<_iJa j ^.t >■■ ^1 J Cx^j *%! Ijl £L_L_ii1 
V" *V ^ fl ^ ^>-^ ul— * — 

r U : 4 } \,^\\ jl ^_JJ ^ ^iJl JJlAJI (^) 

C,\j^ J^JLJ : JSt^JI ^jlll JiSJI (a) 
J£j JjI^mJJ L5 _tjij| JHJ1 j * "■ > p-l j_^JI 

, j-uiLJI lUi j J ^LJaJI I j j If. J 

t J J-* t> ^ ^ oU^v 

' JH 0 J * CJtLa U ^1 u^yj <^ 

.cLiAil ^ I*- j i 4iJlLk-<i 



Lq JkjUJl j^js^^JI^t, Luij : (GLluJ © 

tGLtljjJ ^ jUj ^j^UJI Jjaj : (GLdUIiftl # 
<d ^jl_^ jJj < ^ jJaJI oVU^ ^ 
. ^JlJliJI ^>ujL^ aJJ f l.^j .fl ^ji Jj^ia 
4 J j ^ J>—^^ ' — iiA_i. j^j ^ \ I .^ jUa 

4 jjI — iLj (3-° ^j^Jll «M o_^=JI ^Ij^_j — on 

tjL^Jl J a ~i m j j ( aA \ V'V ^ji oljJL^i 

«J^1j — iJI uj^'i li-pLJ^ — ^jj i j 0 

<t ^jLiJll ^jJJjA ij^iilll ^ I Jj]j_uJI 

Ji^LLII t>^^1jj-c ^liJI of ^ 

<__ujL-sJI r -I 'j^ '> jjLj I j L, 1 1 j 

uj^f'j V*«i>Vl 

■ i-^-Lo iajjJLl * 

j^l Jl o ^ ^ I > 5 11 t^3 eiJ j 

U I_ B ^. d ,<u Jjlj^ till La^ ( i-i^^L^^! 

.^jL^LuJI ^jjJI 

JiAJl ^jVl i-ojU^ 4_«,I^J 



^1 ^jbVl cjUI >^VIj 4^!iijJ1 jajljUl 3.^r> 

.4 iQnlVill O j-v ill ^jIju j^jjj (jl uiJ 
t> "i Jl — kj\ Oj^aj j 

4. . ^ ijU. < t - i l oLiLaJI 4 U .7.\ | ujjLoji 

CjLiLaJl JLsji ^3 OjjojjJI Qj ill jjo j 

_:4JUil LjLAIJI JJI (jiuu J 

^liiJI ^>V1 jj'^'l 4^1 O^t^il 

Cy> j jj^^JI ljU ^Ll>l j-jjki _ 

^1 ol ghjudl 

(j-fl l^JLLij^j ^LLaJI _j\ ^ 4jijj ^/ mi^'i _ 
Jj jUjJLluI obliJl JL^_c J 4ja"J1 ^jl 
S j ill JLu ^ 4jL) J_i SjL-LI^VIj 

Jjl^v A A c vjIUJLj Sl-^al J-^Q liLai. Jjlj ^bj^lj 

J! J>_^ji ^ i_^iJi oL_U_*Ji jil 

. iljlj JaAj <iAJjJI j 1 ni"lj 6j,J_i-iJ1 ^Jii^J ^"1^ 



LJr* re* 



^l.jJI L> 



jjjS ^ in 1 f -> " 1 1 nfl U # irti ^ii CjIj j "1 ml I 

Jt ^jjL-illj ^jlill ^Jj-^ ^UTt— ^ 
■ 4^j| MiaSSylj 4^£-LiliVI 4mi nil yjlj^ ^ 

JKJI ^kUI j^ijj Jl i^L i^U ^l^j 
4jjl uaj ^1 j j jt 4llj ?j &A3JI oVL^II J 

oLUJI Jt 3-^jJJI <-^L^V1 j 

^^fi ^ 1+1 ill Jjl ^tj Lg_i Laj I t rvn J 

lJ i jJI ji 1^1 " ^Vl l> 111 ^"i J^i 



Jjljll i jijj a 1 1 i "ill ^JiLLa wIjj— J-^— ^ J n rVn 
aLjil j ^j^jjl Jjl j^aS i\ j\j ■» J Li_LJL_ikil 

^klll LLijj cijj^JI SLl^JI j JSLkJI fLLiJIj 

^Ijllj obL^JI l>J J^I^JI j_i .4 _> n ill 

^Lj_jI l_jJjJj I oJjJ — J-11 (J-ja uUJ 

Liljl Jl 4jL^VL» J.^1 ^jjjoIJI jl Li^LJI 

u^l^JLI a Ju alii o 1 j^aj Jj^c j} ^J fl f . (_>^^^ 

dio J£ ^I^Ajlj ^1 JjL_G ^ ^L^JI 



_i ^jjLjUI (JajJI itj_u Jul * 



^jl ^ajV ^ f<0ua ^gj.'Q, ail ijUlLuui^flj ' 

<lLuq 4_LaCj ^jLajlj^S LjlILi ^1 dJj JL1» 



(Lull// ^ ji jixJf _f 1 





^UUI JaL^c , 4JLJI 4_9jJl ol j ^uLUi 



.1 n^Vlj^^l 

£^_aj_, ^IjSJI ^ JjVI i-jUW Jj^f 
4-j~j-jJ1 6 jjjjl j_tf , 6jl TJ jj^j 

. 4jjd_j CjLl^j j '-jsJLhjjj 4jl_i j , ^L^Vlj 

JjjJlJi JjU3 jii ^pjLUJ obJ) LI 

U-° ^J^jJa It <_j-j_jJ! _ jj| j ^ b!_ 
j**! hQ q : s_jjjjj.1L) |_jJi Jj____9 < 1_a_ij1 _DIj-> 

^jJj- ^iLu-Jl ojJUl jIjTj < UjL__jjJ 

4 — j_£Ll__J1 oLj^LU j_<__, iJ! J^L j 

►<jjjJ1 ^U__ ^-1. i_LL*jJ ^ju^ll JU* 



J * k!j!jJ1 

i LI jjJt <J ±*\ j i l^jjJI wjIj ol jJl i <__a_Jl 

^MaJlj U j k "J ( Cit Jjlo 

r4 j ml __t >_J ajj <j U ; U _A > 




.cLUI jj-k jlimJI j^jSjJI 



i s 1 1 i m -»l ^' j ^__£a l ^jj.l ! 4JLj .J 1 1 t i ^ jj j \ | 



r^UlLVlj.J- 



JU.I i 



ST 



v 1 .v. ^'-1 ^L^L^ f 4L___^ ^JLl c l ^JVI 

.^jjjjJl CjjJlilj 



o j^ULlj ^L^aII ojm^s>\ 



-jJiLUi ^jjjJJIj j__i__J j-j^-ill 
^J__Li1 ^ "V \ V ^Lj^JI ^Jj 

JjUj »_j!jj! 4_jjI — 6J _j-q JjjSoljj Ja-UJ jJLl 

Utk^^l oIj^lo JjlAli ^LjJI wibJI Ui 





^}\ 3 , JiL^Ul o^l - ,7.11 ^L^lj 
jJI hj\ m -ill j^JJlj t 4_^Lj.^1 

<LI_J_h J <^-Jjj _JI S i J => rTl J I £_L£ <_3J ^Lj 

<->l ? ~ mi^Ij 4jii_jJl tJ j£. 4 * \ ^ I I 

J-^Ly> J Ha ^1 fj^!j jjrt mill 

! ^^Jfc 4jq j ^ 1 1 jS) M A C a ' i IS JjC Lj Jl jU"> i f 
^ — =k. _:l — ,£_L_UI jjj =» jJ Li j h jj 

" i ^i II ^ LiiiJ ^.yn p\ i .til dllA j 



<J-*j-i^ ffj-iiij 

+ <jU1I SjbV 4^^J.1 

< A ol — <s i <J-L3_J J f 4 1 I I pi ft 1 UjuSj 



^\ ^yjutLoJI l_jL_l1I ^ vJJjil 



, ^j^.ij^ ilj 4jj j^ A^- 

(4jjjVl j ^LsJai! jj..^.^ I j fjjLu^U 
uol -n II CLlS jJI ._iMi All ^ £_ Luaj 

(J _u 4_fljiu o >i^i U£ ,o>ij:i ,uii <j 



a, I £ 



jj^j 4j.| jJJ J_ Jj ^. q > 



O-i- 



fjjjJI 3 

jii^Vi ^ i ^j^Vi 4^^=ai ^Jl j^-A* 



til 



J\ [j-^Ij ^Ij ^ ^" J< oLjLjJI ^jIjI 
Jj1j_jJ1 ^ j^j fell ^_Lx jLin 5 *" ^jl jVI 

J-oIjjlJI j^yjjo 1^1 1-^ 1 4_i£ LoJi^y lj J iS i n II 
LJ 3J1 iil_!iSJI On- u^Q jil 4 h ij I 
mSJI j tu ^jVI Sjj — ^ ^j-L j — u — 



<jj+uhlLJ}j jjjLzJt jjjU/ Iff' uij 



<jl — g_=J1j JlaJlj <_jj jJl al j^_k_Jjj 

jli ^_i^_>J! Jl C ^L.V! Lai ^Ij 

j-^Lo j jLLsl ^Lil 4_iJ!Lkii CiLl j i II 

^jJUL Lui jUi ^1 jll 4_c1jj SjLc^ 
ajLJ c U^i ^ Sjij-ll J-lj^ilj 

oLlj — j — =JI t^jj — ^jJl £l 1 ^^'Ij 

Jj_^ ^ fj_^lj ,4^ jill jf&&4 
<L^_J J\ JjL_£ ^1 JUkXI 

^Ul^aJI ^jJj (Sorghum) 

(j* ^J^s. j_a p. J "JJ-J-H J^LLtl Jjf 

^LJ^Uj < : , j , ^1 jl! ^c^l 

oLLiJI Sj_J ^Lil ^Ij-dJ J^iVI 
^ijjl j_li i ^ rL-jjl t % ^.j L> i^ U iVl j 

SjIjJ JL=> — a (jrG — s.L_lJ!j c^-m ^IjJIj 

g^i-j <U J — I — ^bLjullj ur -C.1jll 



■ I jV l rn^i'l j 

^l^i! ^J! ^L* yljJI uLJI ^ 

— n, f y j Ofi * 1 1 j a* ■ ■ * 3l1 i~i 

SjJ jli tin II ^Jjj*! JjJIj pwUl5 ,_iJjjG 



4 j 5 J 1 1I L-ffJil jlfeaS ^ ^> 4jj_tjJl ^LiUklU 
^1 1 n j \ JjliJi j Ljl mi 5VI 1 

.L^lfi ^AxjJ ip! jiJI <aaUI j 
3 ^Lli j-uj --e k j/.i j I -JL.-. J I i._ j LiJ I U'i 

ol 3 ^aJl^j L_A_pl£a - ^_LsLLo j I 

jLkl_kJ ili j a 4^-0 4 j 11 tUH ^j^ls 

jjjlj f^Lj-ill tLLiJI ^ (^j-^LlLl \ II 

/AO 4 j t^JM (jlijl S a II J-iA ij jLJjV! ^1 
4 1 m '11 Cji j J > j"> H JIJhJUI J i A I ajjj 



jljH-^JIj l (J rAl 1 



<U j o =JI «Li J 1^. 1 ^ , i ^_c I jllj. 

6jl j 1 ^1 ^ " ^vJ_ C ^1 fj_^lj r4-l^_CjJl 

cjr^ J J }^ JJ^^ C5^t C^^ JJ tM CjLa^iiil 

j m ^LUI oL-lJI i_jJ jll u ^ ma a 
; > ^ „! "Ilj 4j w? aJI ^^.L 4Ual ^ li >. > ^ ^ 
j_Li j <n «-m I— l!1 oL-JI La] <4_ixLillLI 



ijj j J^L ^1 J_^lj dl ^JJ 

■ ^-UUI oljjjJ 

<t >JI ^ <Jjl m _j 1 f,J 4jjLlo_1L! 

^ 4 j I j ;ll ot_HfiiL_lJI ^1 LijJa". a 
4^j« 1 jkll 4j ^1 aaVy f <j^Lu^l oU_L_ikUl 

Prelum u'j^ 

r ^joj^l 4 — jSLLg Jj — a ^jin Ttll Oj_jjJLI 

j t^yjUJLS^I d^Ll^VI Inln^ j 

Jjo sJI ^4 aL^I ouil^JI *J1 

.O^i^ Mill j 4jUJl ^jJj j iJiljJI lJ^L^jj 

tjjjll *ui j 1 j "i 1 1 1 1 jLsi <jUJI ^ i M,q^ Loi 

JjuJI inq (J _JLll 4j< j^VI 4j j .y "i ll ^ 

SjSbj .J^jJI i^b_: ^ j^ljjc^ ^1 

^1 oLl ci jl > ,T,V1 

t( _j^j^l <j£LLb Jio jj^A, 11 ljj5 j^Ji Ufcjijj 

^LUIj j-uLc (^jLJI tjUJI [^ai 

JkJ in < i^/, fi ~l ~1 H Cil I m l -M il J <i.i iti nj II 

-j "LI obV jJI Z^—i-L ^ ^ <jL_Lll 

^yUi (ji. .»yij jl^jli tit ^ 4_^_j J _ J1 yi 
4_jUJI 

SjIjI cJUll ujLJI uAJJil Ioj 

^1 jil jL^I £L\1« ^ j ^ ^1 jil 
^ j-^JJ ^ 1 ^ "i'^ I -LwMiyij 

Jlc L^j jll ^jijJlj 4 m Hj i^JI ^yil jil 

r4-]j-2JI Cjl— llilj 4 U I AjJl 4-J—U-Jl ^J.^- 







/Jjx *LljLo o/jLlj ^u^3 (s A£i (s JI Sjl jl^yifiUf oilij^k jt ^ lj f 4 T41 iff 
t>ia ^ j_iiLj Sjlj^Jt <L^jj ^ t M a j *U/ y/ fLdLa o/jLu 



Jill 



1 L^L^^J! 



.pUI J^l^ uJ^\ j - ' ^v 



Needle leaf Trees 

' _>f ' ^ 1 j I a ' ti l J^_o ^jVL ^ o j > it, 
Normal Forest jUa jS im j jbfc wfl $ 



Reforestation jj^uuJI § 
L^ki oLUJl 1 frik&j ^LS! 

Saplings *uLiJI jLiui^t # 

^ ^ rt . 1 1 10_LJJ fjaii Ml "ill J ojli 

Seedling Sjjb $ 

^Lc J5Ui L^J 0 ] ^^1 

SeedJYee system 

t> i t .VI <_^J £_L£ ^jJI ^LWI 

0h° J^J' J** 5 U 6J-^=J j 4j*=id ^ >x\\\\ 
II *t4 £jL^y fc^SjUl jj^-JJ 



4 j , y LUi I ^LLJ^lj wiUL^JI jLjjL 

L-^jj j p > ] jH c^l -^jJ-^Vl OiAil 
^ ; *til 6 JjJl^J! ol_L-u=JI jjji j ^ ^ ^ 

Evergreen 

.C&LJI L^jrl i^.j r V\ V oil Aj j ClLlj 

Forest ^uLiJI f 

(5>i.1 4 m, oLjLlj L^lil^I jL=^_ll1 ^ 

Cilut^Jl jj^Q bsiji-ACj. CiLijiai j r_il l ^ U j 

Forest Inventory oLLUI jI^iaj ^ 

Jul JjlJI.j l^LUJ! i_n Kjji j i^jLjLaJl j l -r/ j 
^jJI (J AjVl <^LwJ. SjJ-^il CjUL*=JI £ya 

.ciLUJ) SjLV L>3^UI a^ijl LU^ H 
Forest Management 

( E l jJI fdi;) oULiJ) ^ § 
Forestry (forests) 



Forest Stand M m 

^jLnjVl Jii ^ 'LaJlj 4_lcLL_l^[ 4_>lc 



Afforestation jga - i U I * 

jl <jjL5j ^JljJbl ■ j-t.a.-^';! 

Broadleut Trees 

j 4 r t ,^ji j\ ( ^yi jijjyi 
; Jl L^LUI jU^Vi p u J^u 



Canopy saUw $ 

J> Cjj£z ^Uij ^IjlU UkJ! 4_JLUJ 

Clem- Felling System 

up jl ^ ^\ ^ki: ^iki 

Coppice System 

^1 ^Jj^jj roLUJl 4^=JL_a flifaa jw^l 
^ii <j_all!1 L_s!lLLyi 4 [n nil La j_so^j 

jU^yi ^_L5 iJLi ^ji^ji 4-0 jjy s 

(jtUalo) jUaiLAi * 

Deciduous 

Deforestation oULiJI ^LIIJJ p 

^gj ^ mil L^LLit jl 3 Yl ..J ^ ■_ " > 



.4.4 Li 4 ) 4jjjJI i j oLliJI jjjijG 

Desertification 



^5 jJ ! J^al — lIJI jjJiJ "11 JK -M 

j_ Lilj ^ S I iii 4_o*iajyi 



tjjMbta tfj s^fjJt jjjUI ij) Iff* - lay 






'J 



^Lp^y/j otiL«4/j oL^LulUj Jljklflj OOj^ ' ^^ti^^di^J 

JuaLuU $ j-jJ-uxII Cru Ln ^uLiMJI &t*x*j CS^J^ * ^-^^^ ^-^J^J 
3J^Vfj oijjyt jU£LI fits IjqJ t jj^Jf^ J^UuXI Sj^ZJf j j t i^W 



mm 8 "ill i j j .ir v jj jc jyJbiMtiil — ^ 



■_ . £*jaJI *l4 s^Ji 

L^lltoi jfJJj-iS 4jJJ J>^xxj 



<J — ^ ^ j ^ jjj r Oul jJI iliJI -T 

jl *-_jVI (JajL-j-JiJ a 4 u-lj j t 6j la uJJ 




I ' l' I 'I'M 




miiJll L+-tl ^Ij (Sliding Calipers) 

jUjVI AjJ^IJ mil tjljJ^fl 

»rr ^liJjJj f la-J JaJU ^iJl LSjjJJI .iLiiv 

a „ i ^jlJI r (Vernier Caliper) 
, (Vernier) ^iUj>iil 

jjj ^ a yal et i.ill iJJ& ^ jJJj 
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ol^v ajj^M 0-°) la-j — *y — 

^JLiJLjJ f LflLsli 5^.-U ,r..U CjL^J^Jj 

JjL*3 ^Lq 0 ^JlJI m mil 

^UJaJI j!j — <La ^jli lU j , ■ ,A 

. fl Asft-f-* A 



4ajjlJI g—!J»£ 



^jjJI 4 — ill y — a Ij m ^La *\ ^jl tMj 



, (V) jiiji y4-us.ii >.,. u (A ) 

i »J i H ^ f — m — i J£ u^-f tdJjuij 
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^ J- ^ j i \ j t a dj a "u^j * 4 LljAil 

^_j^J — Ul Jlj — j oLcUjjVI ^Uiij 
S>^_c ^ jJjJuj i JJJU^I daJt-V 

^1 i_9J — ^ jj « J^LulII jjj "iH -A 

*^_«sj_JI ^ j ^ ^lj =^V! j1 

Oj-jjuJ ^,v^1 mjj * Cm \"s J fl j La-mo — *\ 



JlII Ijl 



: ^Jllllcl^UI 



* t * " \ J j j"! n M i l l i n ij J l g» ~1 rnj 

Ci ^ . -ft va J_LJ jl kUl lo& ^jhAJ r 5 11 
pi flj m. 4 "ill Jijil 4JoijJL! ^J-UI 

e>Xb JiJ Lj-uiLujVl otftj mi VI 11 Sii^l ■ ■ ■ Li 
fl>^Vt j j i<~ii ^ ^ ml duAj < < K ^ iLI 



i 

i i i i i i 1 1 i I 
ill ii ii 

0 123456789 10 



mi 



1 1 1 ' 1 1 1 1 1 



i 


1 




\ \ 


null 
Mill 


1 1 1 I 1 
l 1 1 


1 1 1 1 1 1 


1 1 1 m i i i 



0123456789 10 
t 



- j~l 0 1 1 0 * , A ^ Lulu ifljaJ I S ^1^3 ( t J Jiill © 



¥1 



~3 CCoflp OO R 

ltsiqI:!! (Sis) Inflfir^ 

/ \ j V, , 



,55 



u-tlU fl) iklH! ai£ LuJa Lojiixj f jLkoVL & jIj ^ j ^1 * Jljj *u^l 




^ii, ^£jL)L=J I jl ...j! a « £ALuAp4 jJ^il B ■■■ ^ ijU^l p"*U"i nil \l\ 



i JaJI « i I i jU ^ 1<~ jj-jj " -» " ^jjJI ^ •*■■ ' 'fill CjLiI ^-"^1 ' 1 ^ '"^ P "„' t — ( 3 1 " 

ui JjSU j^JI^ J=JI 



jjillp \|l 33xJI US. I... * 



« 9 r t 



I 



4 c. 



» ♦ ' 4 ' — ±~-~m 




.(f) J^c 



UJ- 



Lj O - t&AlJ t Jj— us^j ^jJLi Laic 11 i_t r i K * —\ 

^j^JaJLJ tl)J-ajj_a jLa^V <C^o > U) J a -si ^^sUU Lko 



^ jJj J^^.j ^LUUj «<^LJI cjLljjJJ JUSV jd-J 
^UJUj *4_jJLJ! c*UjJ,1 JLq^V jjjj ^L^j.iJI d jJLaJ 

.J-q^s,^ <UjLij JjLLq CjU-Jjji <_ijl_aj ^-Lc* j Jj J % 



.1,111 L«li*l 

: l> jli l^jtfM^JI Jj UJI ^ 

(j^UjJI - J^jUI jnudU ^ij^Ji hlJfi = ^ 



^L_4_^ JSL^ J^j tuJLlj L_* jHI 

t^jJs J) jL^VI ^> 4_Jb oL^j J Ifi^i _T 

. tjJ jl Jjj Lo (jJU-J iLlA-Lila AjJjuiJ 



1 



OUKll j=^^\ 4_^i&l 

. toj^LJI ^Ijll *Lij]j 

iyO ?J^&. L-il^J CjV Ajj ^ ,7tll C*W1 -V 



*LaJrt ok ,„ ^Ul Q^J * nlj 

C-a-wlj LjIjj CjjL^ i^l^^JI Ci^ _A 

ji sJja.ll jLlilL Ljj> ^Jl al ^ 1 7 £ 
4L^Lnl olj ( Clones ) o^iL^ ^Lu{ 

Ujl^ij L^Ajl^aj ^2j^ JSj 4JUJI 4_i^^)/l 

jL^ Jl aJJi ^ ^>j( mist houses) 

EjjJ l.^".! > LjJl ^jLH ^jLUll jj j_sjl ^ 

oLa>Lj "i 0A Cj^J-jII ■_■ mil juij _T 
oLi^y EjjL^JLi Jjil^aJI ^ jjjaJI sLtljj-l 




iliiwionlill liliUil 

^ u N y - 



iiliillli 

vlii in! If 



^Jj iCiLa ^ I^jLl^ 1 laj ^£juJU <LuLk3 dj^JLA Oj ^ in I4JU b y& ^J! kJLus^j 

Jj uaa A< cUL^jV Ljjftj^J! Cal uj ^ j^l ^JLxJI ^LoiiAl , ^ V ^J^j-^ 

<Ojtf jjj 4-a j!iU! SjiiL^mll LjL^Lu.-N^i Aia ^ ^J! j^-^VIj 3jl ^jJI 
. ^bjJS 5oa j^oSj &i=J^ji JUjJI L^jjU^J ri^LsJ! 



CjJ Ti-cLj ^ 41" \ 4_jjba mj O^J * * Cuwli 

l i^-iji a flJLs J.I — jjJI j (j-ULLo jj-s Cj_liLaj 

. ■ a*U UII i^iilAj <jjbJ! ^jj^J| l^ljI 

^Jlj 1 ^Ijj^U i^cjiJ! OL^JIj , jljjVl 

^QUI o 

4^&j ^JuLUJIj ^jlj * 7 4L_ikla frjj 4_< S A l 1 



c>" UJ^ Jf>^ Je^ 1 U-^ 

f t_a^LLJIji i d a I Jl ^ n ^j^j > C. ' I A 4^1 aLI * 

L ^j-ft J j II * J k ^LaJ! dJj|_L-yJl 4_jjj1jJ_Y 

(jfjil ^ CjJ A fl" ^LAJlL^-ji 4 jM o Ci\ \\% a ili^'i 
i ^-kjbul 4j^lj (JSj * (ji^C j) ^ ri ll J^^J c LjZj ) \ l r l1 



< A -a.LgLj j_5_aLL_C JaLa_jj 

J-o Ai 111 < _i.u-. Jt1 jj£ 1LI jl q »H 

Q-J-^ J) 4_L_i.l_u£iii jjjLaaJI i_Jj_p 
jL_L_£. Jc ^ ^jj J jlla^J! 

t> j^)ft JU_iil J „ATZ« 

O VUJ -Gjj^i. <L±^\jj, ^jliij 

i^jjl JU^ ^jL^I plf JUL1 

4J O jn ■ jj kATZh jLi-C jjl ^jl jj in 

j^-jIL SjjSjil 4_^IjaJI cwj 

okUj £^ r t[ HlVi t 4_e:Liil (j^ii 

p Ja*J1 fUji «ATZ„ jUi. _ ^LiL 

4-^HJl JULVI ^cj^^ j^LLi 
^LLdl^ii ^ J_}UL ^ \ Y_ 

^ J_t 4-lJjjJI £_jL^ ljjL_^1 

^ l^jli a ^ J 

f^l -JULV1 ^L-CJ n ? n 

I jj| — ^L-ajIjJI 1 v hJJJ ^ =vj 

-Gi ^ Sl—.Ag <jtLj_uJL 

J_ajJI Cjj ^ ^> ,Jjlj 3 f J i _i > 

I — A — £ ,..JaJI U^Uijj UW 

^1 — f ) j-^u (Mary Culnane) 
jjjj 4 — iJjjJI ^! IjjJ! tjjj-i 
^jaj obL^JLl oL^jVI i^Llfllsl 
^ail o^J! a_Lal J\ ^ 



(lindane) ^jjJJJI 1j _l ; ^ 
^Jk^ _ (Dieldrin) ^jjjJjIjJIj 

1 t5 ji 11 1 * fji 

■ ^ ' * * ^jljhi J.."h| — nn A^j^l^ 

C^l «r>1 II fl *J ^ji - jJ-JOJUI 

Jii ^^JlLIoJI , 1 j j ft L*l r O L t f^l I 
O L I 1 .-^ 1 1 H I mill 4-JL J-J,, ^ a tLoJ 

, j,j^jlLI ^LLj-lJIj 

txi_lJl ^1 J^J^ "-If uSJ J 

j — a o' 6 j — j J — j 

3_L^ <>-» ^I^LC ^] J_iJ ^>^> til 

J1 ol^i-c Jia_ ts>^Vl otjj-ii! 
q^j^ j 1 < l lj (DDT)o.j.j 
^j—j—^-^JIj (Chlordane) 
o^fl ij ^jJ! ^.i^ (Kepone) 
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tATZl j L-t y Ul t"l ^i-JJ 

ufi^Aj I ■ I waJl) ^ I - j l \ 1 1 j U . . . , 

jj^dil jU-sJl ^-ULjU ^XfJJ 

P j - ■ " JLXL1 ^1 jjjyi Jl * "I 



U^LLlJLJLlL^ , ,^ ^ f , 1 1 

j s g r Al 1 LlLsuJI da tUI I 

Ij^ll 
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^" 1 a r7. II 4 q ^ UJI ^ U - l 



fl_L*ti X ^ i ^jJIj-^ ^L-^f 

ijLi^ayi t fi 1 in Jjj^ J 1 - 11 T 0 
jX-i ^LJaj—uJl jjji ^^jJI Ij 
^ — ^^J^ J hJ J (iTjl JJ . J ■" rn jl 

^1 a^^l (^_s » ^.11 ^1 LJLj 

mi ^Hoij-^-jJ.1 ^ 
(chlorinated pesticides) & 

J JJA ^ J-JJl O « 1—3 

4_i^Li _ (Annette P. Hoyer) 

Ol — uiljjJ ^j — y [ Q J^J^* 

I & * I^Lo j^-Jtl^MaJI J i 1 m ^ 

4ajjJ^JI v^l .1^ jit LUJb ^LIj 

- (chlorinated compounds) 
- ^1 — uju^Vi ^jjmj SjLn 
^LUj—Liij <jLa_a Y 1 * f^Lo. j 

1 A ■ k>I UljLui^ ^Jjli_a j (^j5J| 
_ < t,q U'hi I < j,mAj. ^Jjii A M ^ 1^1. &lj-al 
CiU. \ V JiS ^JtjLoJ i~jllk£. oAil 

oL^jLjI oJ^^j ^ _ Sjj^jli 

^-lljJ L_J^) i fj 1 I 4 \ A 

JLil — ti ^ ti ^ La j - 

5 J-J J— C Jjjj_S CjI J-^j a^yiXA 

.(Poly chlorinated biptieity[s)ij^KJI 

til ^LijI iiJLlA ^jl frl LujJI 

JlL) jJ jjA^, (_^^J! ^jLLj-iuj <jL^Vi 
^^Vl s^L^VI pi 1 ..i ^ II ^1 



ciljLi. j}tL:l (Polar) c^MH^a 



uji ^115: 



J! - c/^ ^41 1 1 ^fe) _ 1 j uii 



^ ^1 VI fpLAiJI Jl 
^Ll^Ij-jJI Jl idlj ^ j ^jj 

at 1 



oIjLJlJI ^LJ La_uaL_aJI 

' fl 1.^ ^J^j u^S^ Jl l^iJ 

.^LLJJ Laj^Ui ^UJI jljlL U^U 

Ji— * pi 1^ * i l l < 1 ^ ) J J O £j£. . ^ .tXU 

frl io4ll Jl i mo 3_jV1 ^ 

— .iJI ^ — m^_j tJ _^, jVi 
J^b I .j*...juiU Jl ^jjLj^^JI 

^r^.Tjl ^U-iVl ^> Jl 

^J9 fijjLuaJI ol'vvi" il Ji-lj^lJ 
Jt JJLlJl OSj . 4 1 1 1 1 ft.i7j I 

Jt >^il m % Jj^j-Ju 4-L^iJLI 



ol^j^l J_Ul4 jL 



LUJ f'dli lj-±£ 



^LiJJ ^ l\^ La j i rt> Lj i q 
. d, SUU , *l>$! 

♦ dj SUli 4-UJ.1 jojjS 

. <u Suii r d^l ^At 

. dj SuU 

Loji A 1 al] pLlj oljl ljL /j^o 4j j ah Lo 

ill Ji yj SpLu .".I j al £ j_ a d "J rt 

y i << i i*i jl i ~f *^l {juu i ft J -^1 \ 

OjJjL Lqjj i jSwjIJiI CjIjLc ^j^o La 
Ll_Uj t^j l i ■ ?t £>L_^J I n -^jj Lo 

jlj-tVt i> d-dL ta-it j ■ j < ^JLJI 
. <LL^-L! ^cjjj^j tLojLi * r-ri dU^-ut 




^ll! 4_3_>1 mil jlj-cV! i 1 ! 1 i^"i (jl L^lxu ^JJJA^ <UJdJJ - jUlC dd^XO 04^1 • 

.La! L^lk &-J>j-* ^ L Ua^l 



r. dj*N im\j d J II uj 1 n I rfij 

Ltijj L jjsj ^ L^ln ^A^L^Jlj nil 



.<LsJil 2^j^aj *Laol3 ^^iM^ dLo^uil 
ylj^JaJl- jLl^JI Jn^o ^JLs» • 

d:ljj^ ^Lc 4±*£ ^ij^ 

djL^£-| ^jj^I — uu djJI — LiLoj 
J jl ^j^I L ,3—1 t>^-Jj ^r^J 

^J^ <LJL1 dl i Ljjt_tx±jj i 4JLu j 



ilLmj Jjl r ItaMJJ pij^Ls 
t^LUa (^jJ-J <j1 Ljj-ujjj f d-l-o LjJI J-irf=u 

11 diJj * <LJl1 jIjxI JLjjL 

V[ ^^-^^ I'tVO Ij *U ^J^J La jj[ 
oLl v 5l-C ( _ 5 _L <K II i^l I MM LlA_s uuj 

*G^=i.La £j— jj^Lmj djJI — uij LilL^j 

^Ufl VI - jLaJJt-1) jj-aIj ^ (jLOi © 



tad* „,1 




rit—aJI iij mt,| ^-jQ 

jl "irq)l r a^_^A j -a 
jgjli a^Aji .3 

jilLL 

: j: :•: 



jJI (JA^ jJI til! I ^JJUU 
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-; <M Jl JUU J J M ^ J* 

J.*- J.«JLw Ow^J 4_~Ju*Jl «CjW> Jt-^i->M jl i^r^J i-_^_U 4_AL Jliil UjS^j_\ 

. juii ^ ^jIp jJju Jshjj t3yL«j ui b [JjSnj o! -T 

. Jul! h\£ J> ^UJI t/ST^H t dJLb J! SjCi^l 

^! dJLb ^Si l^j I4J I J^ojl j\ ^ ^! ilw jJ^ jl JUL I jl£ bl _o 
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Lw rUj^AOJ ^Ljuo^ L^L^Uu-* t> Jia I j^j ^L=JI ^^Jij oIL-j^VI ^! 
j j ^ mi "ill ^jla j£ L$-U£ ^UiJU^ ifjjli^J j^-^JI Joj ^! J^Lt tfJ^ 

aiLb aIj^ SjjjuLw LgJi iCsliaJJ jjj^LftS^ <qdaj)^ jLjUl^ ^u^.lls 

£jLwL£ ^jj^JI jl jJUl tj-a £ji>l 3-0 djijl <LaJS CjJjJ J-£»J <J&jJJ 

« jjJLJI oLUUI :iJUJI IJ4 ^ f^J jl Gjj^oj 



rr f J.lJ.vJI P/ ^ULU ^ t ±*3&J i Pljj <UJfj 



qui 1 1 ^'HjJ -3 

jrl ^Vlj ^ i ft 1 h 



J ,.,jirlpinl tjtlc 1 e 
gjl 1 o^EH rt 0 t r ill 






. 4_±ajlU pi ft ^ 11 

pjtjjj <jjcjJI oLSblll _o 
jlj_t)J 6jijjJL L«aLLil CjJUIII 4_L^_aJL! 

U fl - Tui.^. j J^jJI j < J » J ; Ml ^LiLjlJ] 
Lift A; in ^il j^i^lj oUUullj ^l^oU 

ji j 7» ' "ni l ^jji ^ ^Li^l^JI jLajJI " ■ * * " t 

J j V\" j jljuxf jL^lj ^1 j-lil 

— LLaJlj ^> j j 411 d . . > j j "II ^ al^_J[ 

* * ,; ■ ;J lj oLUJI j ^1 JLI Jl ? , n 

£ a J— ? "*JjJlj QjL- 1 JJL 4 ul l_jJl 

.4 u±JL=JJ ^1 ( j H 



f Lfi ^ oLUI j Sj»^ ^l^ilj obUUI SjlaJ cA^i 

iak^Jl J_D ,J iVn ^_k, ^il j^iiyij ^U^aLju Sjj-usu 1 J l1g ila-flLaJJ j. 



pi — ^1 



CjLI — iJlj ^y^l iji 1 uaj 4 1 ijJLl 

^-l jH-a—slj oLjLjJ! ,3JLLic jj^kJj ^Jj^j 



oL^l LJIj ^1 ji! Sjb] 

!1 Jl — 1 — ^ — ^ — J — 0 ^ " J 1 ! 

o!iL_2 1 >_o oj— ^"j 4 — uJJ — ^ 

. ^1 SUJI 

.oliUJl 

.JLajJl C^sj-uj j; ' — .T.J1 . 



-*YfA-o 



4j ft^ a j aJj 



CjLsJ urn , 



I 

j^VI oo^ ^jj^ , 41LJU £Ll i^Li^ 



n nil j ijjXjJl uLuUI • 

r 4_Lj-U]l uJLi^Jl o'jjj * ^j^H 

^kUll (jaaj <jLi^ ^1 SjIjjJI cjL^J 13Jj 

iIjo La L^jliLLujs o^-jljj ^-11 _p 

-.Jag* av- • jpo 

LjljIjI (Ll^j J i a ^ c o ,lj 4n ^3 
NAN ■ ' JljLi dJth oL^-L-tiu 



« cM o!C LJ _Lc jl — I Ij-a ^ 

^ \ r <\ \_ \ r An <> 5j 3 Ml JSU^J 

LS i=J^ . iiJLii! iL, U1 ( ^Jt 

« w >— ^al =sJI Ljj Sj ^[ — &\ t ' V ^1 C 

<JL=i. <_ua^lj Sjjpua 4_iij|jjJ! 6 Jul oiauC.1 

iiJl^ll 4^LJL! jLUfl ^ ^3j^> «_i 
^^kiU^JJ.^ \ ^ A ■ ■ ■ ^JL^i 

3j^A0ltf ^l^ii or^b' tLu^l # 





Ijjj LS _4 L^i j ^ h j oLojlxil JijLkjj /L^jjJ 



p ig y \\ nr'niL (_>^L^ J^LAj ^jLlJI 

. <1LJL! CJ LLj Jib 

^Jc ^jJJ^il Jai-iAll wJbAkrJ J&L^ ^J! i SfeLaj 

^ MinIL L^_i_k iiiL^ ^Xjl j ^ >l ...II 
^jL^JJ ^V j ill ^jm-^JI P ^l _N o 




ol 3 R > j (i 11 ^ Oj 1 ^-^ 1 - ^ v 
^Lakiilj j jUUli i-uLiiJi Li^JI JU^qj 



. CiLi-JjjJI frl j^jj L^jic dkal ^ aJJ 4j j^LjJI CjLla^JL! (5^! ^ 



JLa^-tL oLLiJlj ^IjJLI SjIjJ o^LJ 

: 1 a t a -i ■ U -- ■ 





^^LxiJI Jj^ J^J j^J! <LoU| ^xjj jjJ1_*\ 

pan jj^ *\j <^um ■ 

. <£LJL! ciliuJ <J!u^ 
i qj i j ( oIjI — ill JfisLlij j ua =». _ \ Y 

^ J.,^ J J jLa jJI .-At r ^ A 4_-a'l_5l _ \ T 



^^-a oLusjjJ! 4-J I 4_ijLujjAJl ^ j-v 11 

■ ^LAb oULiU ojj^ T v" fW | 



^LlI^JI c- I , , ■ -- j \ i^Jj 4__^1jjJl 

iJ__j o_j i i 4 a aJ^ll 4__J_o ^J! 

j-usJJ _i \ YAY ^.Lt ^ sul\ 

<L_^J — uJj o^JLL j * ^ \ * ■ ' jjjl Y Y ■ Cjy La 
t l — ... j ^jj — J j ~iU J! ajJl 



^'j^l j^^f 6-° C^ 21 ^ (^^J^ <C^»Lu 



\ 0 * ^Vji Jj^jL^J t>_S_X_lj 6jljjJI CjwoLi 

^jJaLus <_k_ilj_o ijJj_LjJ oLLiU LujjL^v 
( L^-jJi oIjjL^j i$\ cj^ rJlj cjLjLii! 
^jl^lUI oLUJi &f±^ ^! ^L^! 



^_ jjj ^> fi LaJi j^q \ A ^ya Jjl^L) t lkUi! 



frj =J1 ^ hJjLiI iJlj 3 LLil J 

4_^L^ yjfi. 4^_Ui! (> ^Jjjl ^J^Jl 



. IjJl[ \ foil 





o_cL«ij ^lill ^^ju J L^JLill^ 

^jL jik^vi Jji^j uJ l ^ji^ j* 

c6Jljj_jJ! UjjI j_J Ji <J> ^Al t oL*_£jJJ 
^-iL-a^j r^Uj^U sJI sti aJI 4_il_o_sJ ^ur. i% *c j| 

yp* JuJ_*JJ 4_k_ujLj-fl 

Ji " mm JJlj <j_>J=oJ1 j 4-j-iLJ1 cjI^LlIII 

J j-tj*i! jL^li U^J jj^ulj jL^ja 
^Iji! t^AJj ojAe^ 1 sAe ^L»_s3 jll 
LjjVI Jj <J5Vt oUli^VI <J U-L^VI 

VI T Jlj J a I MM> J jLjU-uj! u^*' 
f ^ ft In \ ^ 11 iajjl <t xj^_ uu ^ ftj ^ 



J jlfiJ S'Lc^li Ll^i ^ ^ U L 1 O Jl CjJlwi. jjlj^Sfc 

gjjlfV.II J^Llu (JJjJ^J tjAi^fl J"^ Jl (J^LmJ 

4jj — a— jJI Jjaljt—C jjh-'i j^^J — ' — a — ^ 
^jijj dj i UjlxQ <J_JLJ JjG L^j| La_^ H dlj-^\^lj| 

^j_^_J1 ol^l^llj ^L-^jJIj ^L^yi 

m 



j \\ w\\ i, ^ "1 fit 

Jjljil J^ J-filiG <<LLJJ ^j^l 

^L^iV jl^-iiVl OAjjU Soo^ "II 5_ui_ukJI 

r^cl^l! j <_pljjj| Ju-^l^JJ JUJll 
.4 j ^LaU ^ Mi ^ jl ? j,VI f.l ^kl 

^^J 1 J I SM i TM J 

^lk^ oLI u -si <LHI ujbLiJI ^jjj 4j_iuLii 
.^5.j^V1 k_jt iTiA VI cjLVujj. ^jLiII 

^Ji 'J^l injj LaJ| t_jl nr J^JUj 

ijjlfc jLali^lj ^JJ^_ : lJJI Jjl jil J^ Li_ukJ1 
.IkJJI J^ 1^ ^Jl ^Lj rt^Jfc J£ 



AAA <J 



C5J 1 



L^-jLiii! ^ .tA" in"t Li^ rSj^L^Jslj <iL^3^J,! 

jj =Jlj jll jj=ll^ J iiiLil iJI 

t j-a jjj_jJI A^Lolt ^LLt j .^i "'^" j 



d : - j iL 11 oLUJl ^1 VI ,Uj_^j JiVlj 

<ji_£jji jjpi is mil j-ii ^j-^ uj-i i Sjj— ui 

oLjLsJI kilLs j_2 jh-J ifU > a rjL^jl - ■ ^1 4 ' r Ji * 

uJ J Jj — ^ — $i J — ^ cr^' i3^^°J^ 
Li^ < Jj-ljwJIj jLL^VI JjlLi <jj-1]I i^JIj^jI 



cjJUJI L^^yi oLjLjJI jL^li L^ki 
JLJI L^io oUUJl a jua 

bJ-^J <_aj!iUI h\ o 11 j-xi jj LoL& fjjj 
4 a y,i jU)l jjljll 4 j ^ ^ <L>\ j lfl j ^lill 

^j^-j Jj^j (j^-lj-^j Sf^ljj (j^b' 
Jt dAAjLiJI ^ t> in ^jJI frj^iJl *oj^J jil 

U in ll O * f<_J — ^Lolj 
Ij^i t 4_LLkJ,| ^ d i ^1 ,.J| oljLoJLj-^y I 
I^I^^U I j A igaish toll) J! <iL^VL 



4jjjjiJI <HJkI Jbu j <CL^ <JJ1 





oLUiJ! ^> L4JI ? Vioj j j, , t ,ui 



^1 ^UJI u miA II SjU f,\> f^j^u* <jUJ! 
o^l ^ £L jIjJi ijttj £3 mi o:!_£ 

4^LjJI 4ULJ1 jj^jj ^Jl lift ^ jl Jl_aj 

4-j i a -s I j^sJI CiijLjG 1 ifl j .£j_i jJUji fiifi 

cjLI — aJi ^LLi ojj — m\j oU sLlI aia 

~-> jl 7> aLuaJLLij ^j-j^wj ^aJ! 

Oli dlU <4l_« =J LL y^J ^3 o^L^^Jj 

oLLsJI 4 j ttilj ,_aLS J..LC, Frlj^VI lift 

cjLUJI lAi (L^tl ijjIj^Guw! ^LcwJs j 

^Ulja JnU^ t jM-o ^jic. ^jj t<_al j~i hi ft 4 j aIt 
4j_*Hj Sjljl L^ioii '[_>^jiil lifl 

^jxcL^JI I^J m.U .^t . 1 ... L^LLiVl 



^-jJoJG^ A ft ' a s . T. ^ y I ^ 



ls-^Ij aj-^ t^i^^i-f (w^'ti l 

L^JI j^jLl^Sj <jLu=JiI jLjwiiVI (>j ^^aA^JlJ! 

jl f n" f ^ IjjJ Oi-*J CjLjLjJI 



jjg a*A ill ^1^1 .^JLaJl 
<<LLJ,L ^LUJI j^l ^ 

^1 — ^^^U ^LgJ! jjoil ^LJ ii^jj 

n ^j'i in "tit ^^i jjLaJl Jl ^"1 4_&jdJ 

t A jjLalJl ^ 4 J ji.I CjL^_I1* 

" irtl 1 j 4 ^ nUli ^jLLiJI 1 : l I " l i I 



^' "sli ^ <_^LJ.I oLLi j^ijj 

CiiL£ Jj ( cjL>LjJI SjbJ^i 4_Jjj^jJ,i 



LaJjIjJ £p SjLfiJL_tu^U 4XUi! uji 

/^j^Jj^ll < j^l j/^l olj f4_j^£iljjJi 4_i ^ Ll^ i 

^ jk^ ^ J j-^ ^-j^i t 1 ^^! 6-^ (Jfl^-jJlj 

<iLaJ hjj-fsz±i jw ,.j^rJ1 4 qj^o j , L> ^ I jVI 
^JH^J J.Jhft^J ^_!Lo ^Lua-fl ^ 4_o 1 ..1 - j j i o J 

f 4.1^.1 — Lll <_i — j,j <d^J — ijl 
LL^j r 4_jj.j vUll (j^iji! LLc^j ( 4Vj1!sjJI 

^^Aj ^i_.t-'^>- ^ 4_<kL^J I ^JaLiAil 4—LxujJLl 4__u=»L=k 
Olaij^ib 4 .^j II 4jn ^lA'Jj ^AJj oLjUlII 

4j ujLlL ( JlLLLo JjjaJlJ f <Lo|j3 rrl ft Jj^uiJ 

^jjj 4 j — jlu^I <L^ljl_!iJ1 Jiaj — ^ol (^AJI 

f jVl ^JLaJ! ^ j ill J^jJI 4J jy^o 




1. a-il^j ijJxi/ 



jo-tiij^Jj ^JI jl! ^^Ik 6^>Lj._>.u.11j UjjJUj 

^4-jJ1 JjJi ^^ajV! SjLii. ^Lq^_j-aJ dJjj 



CjI fiO sJl J ulil Till SjJ-i J Jjljll 



<_aLJIj &jjj&j_LJlI oLLiJl Jkafc SjL^y 

c jjO (jrGialj 4—1 ujI lxi ^1 Cjl 1_J 25*^/ 1 



j_3 jj <Jail iit "ill J^j^ijl c±A jjlj Lfl^S 
t^jJ J^_fl jJI ^yz *L_i ujLLq 4_k_c jjj 4_i 

4_j_i_uLiII <Lii^lL^il lJj-uj jlj "l^ 1 j e Lg5^ JhLuJ J 



^LUJ! tjL^J 6jjUJLl <^1j j-lij 4jj^jJ1 

4_JU: EfLili JxuJJ JL=J! ijji 4_LL*J1 
s ,jy^JJ i^uijit c_>^jj^s 6j j j 




***** » ** 



oU^l JA* Lj_i &jL^ J^lj^J £<iJJ 



ui^lj jjj — $JI oliSj-Li j oLil k\\ 



^1 jutVl Cil — 4. J^^l CjLj1j_j_=J1 

ti±A 4 a ^ LjJI j!j_«=Vl ^jLalJj .4-hLji 11 

jl—^jlj ^.J^-^a ^ d>L^l \ "a II JJ^Ji ^jJI 

.oLUJl Sjljl CjLLuJ! (j* oli^l 

jjj. A k_JaJl CjLlI iJI y|j Lo_> .J 

5_jJiii1 ajLVl ^iA i^U! VJ i 
jLi_iiiVl ^ 6j 1 ^j.^ till \ j 4 j,k "" V j 
oLiV! j^V i^jJLil ^jLiil ol j £i^J,l 



t <Lul_jJl ol^icijt f6jLwixJl oLuaLoj 

Ojh^J 4 *i *nU jl =i ill VI ^JJ — ^ ijlj 

Jt Jii:Luuj L« 4jiiJI 4> j i ^ic i^l ml"j 

<^£3 L+jJbV SaUJ] %a <]UJI ^iU} 

lij mi !1 CiUs^l H »-J a Si I LjGj-jj 

tj^l jh*— H ^J^- 1 ^ ! ^/ULj ^ >j II 

CjLjjIiiJI 01 .j, MjTt.j iCji 1 1 ^ U i i j (oUj-IoaIIj 
^ jU^_iiVI _ > ■ ^IjJI <jjLjJ1 jj-slj^VI 



fjjMuJiJt J jj-jOJ/ Ji"J/ 2 Iff" J^JjS 



,1 it.i 




life fcfcSi ; .< 




tUP-"*! L5^ Jj^' ^ a ? ! ) u-° ^ A 1 u" 1 f^y^ 1 t> 

Oij-ui^JJ Jia (CsLiVl t>a LfJjUj ^ 4jLJUI 

oLViLsJij * jti M in ^ 11 j t q^jI^JlJI^ cibjl jJJIj 




^j-ut tiljJ oLiiiil <J I " J-Juj t <-X j-CiU 
OjJ^ jk. Ljlii! jL^Xiij^ Ju3j jfjJL^yi 

jj — — o ^j-Ji jj_jIJ1 jjL_jj I oJlLc aj^j 

oLLua^U * a • '•'< jL»I ... '.II 

jJlj, ^1 Ji*) oiLifl fill *I>^I oIj 

OjLS »jj^ui i ^LjjLi_jJ1 (j^lj-iVI uLlLj*ui 
jiL ^ JJ^ ^l^sl LaU fjjj <jUJI ^jiJLi 

u^jj ue^ 1 tin^ < *W 



Ollj ni aJl 1 fa g^jjl jl^ .oVi ^1 

vJL_l4 jjl I — a "ill I j a I J Ji <l a-lS 

j_j_AiJ1 oj-ij ' oL_ iLiJI jL^ *ii ^j.i-jj 



4> J 1 ' J J^ 



ioJlj-Jlj i 



I [j-o p^Ij — ^ 1 — LI fcjj^j 



Cllj-Jtiljl 



(jlJI jl ^ -»-VI tjAjL-J iuuaU^ ^jlj 



^lUJ ^UeVI >^I_UI ( 
j_kjlj ^ J^j_a_1IIj oLLkJI {^j-L-c ■-■Ij ^ - H 

*L-a^ljlJli j^iwjJI oLaiLlI ^ - SJ1 j 



4jjLioiI j^uQjJl ft 

IjL^J Cjlj» -.iiiS jl ^jJ5 <_Cjq^ U ^ftiiH 

A a mjl L_^_j L? lJlj J *s Mill <jjI — <iiill 



ol 4 4 i.-st—k Luj^-ij C:'— iLsJI jUi lu] a lit n 

<( jLAil jjiJIJ lLjUjjJI J jl^ 

LjJ-LiJ CllcLa^v ^ (jZlJJljLjCS Itf JaQ 4 iti M U 

iiijjJI jL^Vi JjLij f {^jl^i ^jnjt >L> 

(jJ ^Ltj ft yj\ 6jJb Cjlj U MlTlJ 

<_^LJI 

. <_j Li^zJL! £j^>AJI o^j^ ^ j^llji >^VI 

u a* ^ a oUj_JI ^jj^j ( j P cii_jLll j-j-j 
l> L*Lu ^JL^. £j— ail jjiiii 

j — i.T t j — i Jl Jl — 1± ^ 3b^Vt 

J " 1 nil SjJLi oLJjjJI LS _ukJjjJj^ j 



|1 ^Ljl I a II d a ... all 



ii^J ^JLjLlil iM-a.J1 jlioj 

^ > VI < j 4 ,^1 4_k3j ^1 L_gJ^ lj-^jj 
oLULLjj ol j-lll j-i L_^_loj 1 (Hemiptera) 



'^jj-^j ^ J ^j j-Jl Jl ^ i » j ^LjjjI _>Li=il 

l^Jj-^lj I^-I^JVI 3j_iJl J *U^J 

<i^!3 I^sLsjj Jj-, n ^iJl . (Army insects) 

jLa — ^ U-* I — a ^1 — "^La " Si 

J Jiij r tdl—AJ L^_slj^| tli 

AjjjLo I — ^j! J_5_jsJjj ^ h_i mi "s II j fl'tll 

olj ^t^ll ijjb j c ^pLj JjLc ° ■ ■ 

^ji.jujLa jrtiA oil ir^j ul^m in Jtli 4_ii.l j 

.(Army worms ) LjjL^JI oU jJL 
5Ajj_a. oLij-Jlj Ij-jlj 4 > Mill ,^ j Jj^. 

olj LJI iTit 6j| mi^/>j * Oj^' f1_>_Ljua (j4jil_aJ1 

. ^1 Jl ^ jLa jJI jl 
LJ ^_J^ 4_j»l jJ _ ILallJl I j 7i ^ II l_al 

0 ij^^a-s ^ *^ *i& I t ^ii^Uj ^ a ^ a II U 1 njjj 

Lj^J— Jl oljj il fijjaj Jl — a — J — ^1 , 



,^-uiV t o Uj jit 
t^j-tf-i J!^ ol j m. ^ I ) j^J^l 

^jlj— lil J M IJ ^ 0 ii tnin f lj .J— Jj-i 

Jl^ jL^iVi u^e-^' t^V! 

^ 1 1 u f_^jl fljJI t_i£^>JI 4 5 ifcu aLLai a 

1 ' ■ 5.iiljJI <Jj^J1 ^ ^kijjl JJ£. L.<.. 

Jf^i J^L^ ' o ^iji ^I^Jl ^jJ^ 

,jljjVI ^1 CjLSj__J1 'Uja1c <i a "" ^ jjLaj 

iijjj-^a. [L j_k_k ^jj, ^ * lLi * * j j I 

Jjju Lajuj cMjJ 4-ijJuJI CilijjJI L m..wj 

J^^j— ^ J^*J iSj'A* {j-ll J j -s 3 4] 
tj^j j II Jl^ ^ j : JliV^ $ 

lj| f ^ J_j JlC ^^ia ^L_ljI LjSwflj Lo_^ (L^_a jj^,j 



jSJj t <_3lJj_* 4 1 Inf fct a 



Lfj olj 

. 4jUJI jljj <UUiillj 
^ _( Bark borers) ufclifl oL^iUb ^ - 



j^i Sj_ALjl CjIj iti 11 Lai ^jJc 
ljLj-*Ljj ^_o_jluj _ inl Ij, ^jJsijll t_>-Ji. >>il 

0 t.j au L^Ujj j Li _ (Wood borers) ,_i &a II 
^3j>^ -.ii^ {jjj C Ljj^*j wjLAAVI Jib 

LLjJj Li>Ui ^fl 4_Lo 1 ^> aJJb 

L^sjI i_jI— uAt^U 4 bill) CjIj iti ^ 11 Jjhoj (LmA 

jl jJll 4jr Lt — i — 1j ^ jJI u A i. /il JiJj! 



fCjIj in". II l^ojjj L^-juLuaj ^ <t=J[LlJl oLiVi 

^4 Sj Jl J^-* ^ J> V-H fi^ — 1 — ^ Ji^l^j^a ^y* 

jjLJi JiV Ijjsuj.^jJUJi 6j iti ^)lj f<jjj>.^ Ilj 

0bUJ! Oi^l ^1 rn ^ II oliVI LUJOU 

. jijjVi 1L111J1 ^ ji ^La^ 



■ n ^ 11 ol wail aj ti Ui II olj 

hjVI CjIj mi j i^j—aljJl a fi^jl Ci 

Jlj =^-1- 



um 4 tt oi 



^ji 



L^jlo {jAjuJ 
(The Gypsy moth) <jj^JLJI 4_^lI ^Ul v _t i^ h . 



L 



iisu ^1 



j (Ly want ria d is par L) _j 
a j S3 ^j-lJI i (Lymantriilae) 
. (Lepkloptera) 



jJ mia II CjIj^L^JI JjI laQyQ Mil J^tjjj, r CaLiLiJIj 4_u_jiiJ| 



VI 



1 - JLusZJijpjkJt 



I 



Cj — .°-V,0 ^Uj_U 

aj^ l < m\I 1 ^ oLala_a t^jt. S^Li j-L&J jj^ mi 

^^-i c Ifj LL^VI Ui jLJ I 

jj^-Lu^a Jl 1 j t 1 jJl i_j , 7 i ^ I I 

. CiM£ vii^d jz; - uj^kiL 

J! J j..-N 111 ^ a VI J UjJ^i jLi:i 
^ * I — m ala Jl ^_J> jj| J j Ui pIj j_t 

JV^I Ml VI £jLa. Q I J m ^ I I £jljj_lj 

£ j_aJ J ^^kjLvul V_V O—JLJ ill 0 *,3. 

oULill ^ ,_T^i. All J^L Cjl—i^i j_L^jJ 

fU AiJ| j^ji *k\ « 

< _y.rt.M j) filjj__ Jl Jj^ "n j-J J-^jJI <*H 

^Li^VI :£iyi d_aJl_^ Jj-_j # 



ol^ji-uj (5 J^i dJ aoi olj-ii-=Jl 

JjJtAj JjjjII Jj^aj jj jLij jjlLjjJI * I 1^" ><A > 

-(Termites) ^A^jVI J_aJj| ^ ^ 

OLfJJ =JI {^Jjia J *JJ t-iifiu-Uj 



Jj^Jj jLs — J.VI ^'j>J f ^-^ t^r^ J^ 0 — sJ'-^ 

fl^il 4 „ i ii. fl ^Lo ^Ji_c^ 4-i j I I 1 j i n Cjljl 

j\ ^-11 (jAi 1 v Lj ^ii ^jLi-jjVlJ oLsjJI 

j — ^ SjjIjJI jl — ^ — ^pVI ij! IL-^ 3[ 
<kJl *n "iJLI jlj^Vl ^ ^jVI 4_aLLi _V 
. L^ij^j <jL^Jlt £v>iVI 

iA Cjlj oljjMJ^ji CjlyUaJl ^1,1 mil 



: ^jIj Lj^ Cj\ j mi-> 11 jhpCj Jj-euaj 

pLet^k.! LjjL_iJI ajLLajJI fjcA ,^ "1 J _\ 



3 j yj— flVl cj""^ III pi »t 4\ > i T ±j_i^ 
^ — ^.L. I — _^ok <_ijj_all (Lyclus beetle) 
4_£jL_al I j La — & V I i' L) tf i f.i w/^/i /cy/ 1 1 us L } 

.ial^oJLIj 4iUJI 

^JAtl oLiVI JIq 4t\ f ^Uj <JUJ1 
]j ,dl .7. <V\j 4^U_Ai1j V I^VI 



^jLUIj ^Lj^ujj j j qll ^=»lj_-o Vl ^ j j 1 1 
^J-^VI jljJ-^ol ^ Jjj Lla <->j j "i'SjIIj 

1 ^ ffil <t^i f>V ^ a ~\\ 4 iLjj c. ajLo j.lj_jl_V 

^^j-^Jl ^ cajjj_iJI ii l l j ]_ u!3 
jlj^JI 6 jj — ^ EjJiijJI oljj jjj_SJ1 

jJeai 4j lr .4jl mt II SjjjJL i_3jj»_i ^ L , , r. 

iTjjj — uaJI JujyJi Lua Jj lu ^ I ^j, ^ * 1 1 

<ijLi jjLua. Jl ^jjj 4jL^ill ^ j ( oLaJ1 
. oLUJI jU-tit^ 
jLualLL &jl — i'Vl ^^-SIxljj : dLi^JI ^ 
L^Lcij f Lj .t> 111 ol j m a II fiL_L^ Sjjj 

>_*J ia 1 yJI I_JjLiII L-^J ^1 III Ij 1 7, H 

6j d7i-s.H J>1<^ oj-i (Lepkiamphes hex kit) 
6±i j^-* jj^j lij-ij jjLJI , f j 

Sijj^' ->^= W-b-^j J >?-^ 1^^' 



i^H |x jjO * _ £ 0 a jl ys^VI {J lf 
rO ^qj |u pI'i ciJj ^^jj \ * * 



jjjj CiiLDI Ju^JI L^l t jjj Jp j^kl 




j >M.^aJ/ j ujjf j jjj; «i| r-j/^i 



£ j J] £4 lq^UI jLuJ! ilkla Jj^. £j 



0. i 7. il lPjJI j-^jJj UtLJL 4j1a_jiJ] ojj* 

Oti^JLl v l .7.^U < 1 .n .lL Lot 

^LujuiiJI jL^JjVI CjI^^Lj 1 

i. V I *LtJ CjIj li 'iij jj ^ it" '1" ^-Aj 

► ^1 a mi'ij .foi der Cohoptem) 
jU AVI ■ 5 li 1 5 ^Atlll olj ft-aj ; 
^ £ j-^LHi olj rt, a JI j < (Bark borers) 
.(Wood borers) ^ uoJI 
i_LLLl! ^^^jJI 'i cJj Li ^ j_ Jj 




♦ JajJI ^I^j'i (js. ,{Y) Ji^ o 

J^Luijj JajL jl L^ljJLi S\C. A*\ ill Jx -a J^JS 

. bjn't tot) 




4 j 1 All oULLilj LiL jjl v L^Vi 

^^Jl^ ^ I 'A\\j 11JI Ciljrtt "hrritj Cj| j J _ 
lZj! j At "1 uA 1 ^ ■ni^ a 4 s ttyya jlj ^1 

jp^J ^J^lj— JJ ^J 'Aj-J 3-1 J— daj. i4 ll if>VI 

J-*-*-l u^-° O-js— Jl ^ (jTo-j-jj ^^Jjlj 
I ^ d ~> -> \ 1 1 <i i^qTt r a Jlj, W II LjfyjjJjji 1 no 

_ SjL _ ^jIj ^ jjlj ijtLiil uHll ^ ^L^Jjil 

I j| ur tlj IS/I ^J-J J * <jL^iL_iJ 

■> j --. t i . . . U ^| ^_k_uajj (( _ji=ujji ^_ba jj La LaJ 
dJj J-J-j jlj_sVl yjaSaZj j tl j j^io jl 



ojjVi J^_jJ1 jl j-sl j ' n 1 fc J ^Sj— o-a-j — "ill 



(^jJI fUbjI^il ^ ^ 5 tin li ^Uilll 
!> mla 11 ^ ^ fljlf. jljil :OVLi-<TiJI» 

rj J^Ll J jl a £,V1 * A q 



_c Vi ai Kt^j, 



JLI 



(A < <C)VL»-^ (1 ) -CiU (<s .1) hjajli (r) idU ( T) ( \ ) u^f'^ lMI ^ /Ui^ J I jSl r(f) Jiil ( 



1 I jr.s- t tij + „t.(i 



Jfili Jj U^S jLj| ^jJ qIj rtt 11 Jal 
(jiiiLilJI j J^J j "11 ,7i ^ II £\ j^Vl i> 
— o «i— JJ ^Jl 4 — ^ — a 1 ^ 1, 1 jjla ^ lu Ajj j 



<tjklLI ^jLiLkV! oLLajj LlL 

<_^jLi_^a jl ^ tg\ itljjj 4_sUajJlj d i Ij3^ 

tj-uj ^jia t>- j :<UJUjin "ill <L^JLSU $ 



^ t J — ' £JJ^^ 

old ja=J.1 oJLJb ^1 jj! 

I g j^ia JU—J ^ Jy\. i |ii j 

u n ^ LiAJ I 1 (j 'ifl J ^ 



#1 1 

^ i .7, II Ll^JlL 



*j' jj u-^ 




( jj_-lJI LijjjJI ^<UIL &LJLI j 4_tlj3Jl 
L oLjljy i a, II 



{^3^ j lUiS pLuiiiw) JCxuitaJfl jUuIiVl oljLia. - ( i ) Jiw • 

ji j! ilg_LLb LpL^ ^ < A a1 j jiUiVI 



■ jLi^Vl ji^ ^ ^Lki 




Cil ^ 3jJii • 



oUii-a JiL ^.^Sj JJj tLjl j^Jj iw^i*a.J1 

. dLujLajj j Jjk jJL! h _ i ~ J j^. pi ^ La I I 
(Jkj — a [ — uajlj - ;l i U>%J 

^Sj m ^ I I f ^ 7> ^-^j'- 

— uij (j^sLiJil ^ — c fj i ~i ^ j 

r ^jAj rll ^L-j_s jit 1 j|n 1 M 7^ ; 

*Gj_fli J_JU <^ in -v io. 19 J^kjll ^^mjIj^^ 
oLuj" ^Ll ji O^JbwiJsJI iJ^.zi.J ^ -j, j\ _t jL2ht_i^ 

^_ijL=l. j^k, <j j^jJJ CiLii! *j " ■ ^11 * j 
oLljj a A j i I I (j^iijj i^-I^lj jS jj! 

^.j *<3 jjjJ L^ji, j jji I Jljj -N.ll aj,_tJL^a 

" j j 



{Bacillus Ttutrningeirtsis) u j \ 



ul 



4_j.lji oUjj (> J^Vl LgJ> ^ 

<Jj<j uU (_g^-Jj£J1 JjJll lift jLLxj j i ^^jjl 
gjij 4__jjjL ^1 i n 7> lj ^1 j-^ oJ^ 

<j * ■ It SLiJl ^ SlLl ^j^Ji ioLii SjLs 

dJjJ . s^lliJl £-9 LflJ UgJjLli olj mi -Jl 

Li J J j£ Jl is j-Jl £_LL_LJ ^ " 11 olj iti -n H ijL-^ 

^1 j-^-j u-Sj h 4 LJS oLxLuj J!)LjL cjj-*^ 

J^ Jj_*i_^ uulj Ljj "i< &j_Jb 

^ — a (Sj-j — l^JI j j 1 U I ^ — ajj^ 

4j1 J « A ^1 L LU O J (J till (J^^S J 1 A 

.(Bactosen) 0^ jj£U!1 



oojJLi (Lepidoptera) 4 Vi^Vl " 



jljJil ^Ji jl 4_aLui CbLiLL^ d j-JfVj 

ui^fj IL^j L^L (Biological Control) 
<L^iUi! ^L^£J! ^ j ? f u; - „,l 
jtji! JJftil < (Beneficial Living Organism) 

(Smith) 1 ^<ri ^JLsJI jj& ^JL^JU Ioa 
^ jlj^ Vl f-ba. Ale c ^ \ *\ \ ^ 

{ _j-aljH&1 Oil > ^ infij CjI uj^JLlAJ CjL.ti.t.'tia 

II oIjujJLI jl (Pathogenes) oL^ja* jl 
4 j ■> ; UH jlju-t^l jl t (Living pesticides) 
^ (Microbial Natural enemies) 
jLa^Vl jjj . I — ^-bl j — c jLv i~ ^ jIq u 
^jjiai 4_^Jllil ^aJI (out break) oU^I jWI ^ ^L^l 



^jjl Lj!iL_Lj 4__j1ajJ1 ^1 ,u >Vlj LajJU 

^jjLb [j, j , A ij Ij 11 CjI i aJlj 

f Ji-juuV jj j-iilaJI I j l-vjl (jjo O It 

jAi j] lLI K "l y I JLLC j ^ ^jL_Cj_ujJ 

^-^j^ u-°j < — » j j ^i l ^ ctlj — . t i I I 



^ m Ll 'I S j jrJ*± \ Ij^j jL-A—I—lU <M Cj 

jjjj < — 0 (Delude!) as Di rid cola) 

Oj-^jVj i (Sli'CX) ^JJtla. (JJi ,JJ J^l 1—1 »tl -s II 

jajLjJI oLil O^j * o^J^ <-LaL=JI jljiVI 
^^^JJ <LL=JI jI jJ^I ^ L^LJI 
(jAjLJLI ^ lj j3l n..jjJl jLjjjV 4 p j i r. 

jj^Jj bj^-jl — * — lIILj I — jo \ \ , A L^xl jjl 



. l^Hik j tljT^ 5_i II jljiVI 

4_a^il£il ^1,1 ^ J Mil Q^i ^ ^Js) ^a j 

^ j ji,^ ^ (Aphytis) J j ^LAj ...l-\ 
5jj iii_Lll ol j i =J1 ,.i bo ^JLjJI 

■' - At. ■ 

JjtaJI jjl (j^jj-jiil ^Kl LAjI j 1 oLLaJI 
ol—i^l ^ j 1 ^< J .A 4 41 1 A U <L_cl jiU 

oLiLiJ! jl ^ r7,| |_1J ^iJl <jj—iL_sJI 

^ | ^rlj c_T^ ^L'^il^ ^lj ^"t Mil -V 

,_.J ttSM ^hJI rti -sll CiLJ^I 4_^_il^a 

<JJ_J_=JI <jjjsjjl J^jjj oLLJLlI 
oUil oLsi^^ii LjLjJI ^j^Li op. ^juijjil 

I 4_jjJsabaJl Cjij iA-n~ mill (j-oj f jJLlAJI jijjljji. 

lo aJi ^ d i =»_fllSLl I [jl— aLa 4 a.i^ " ...LI 

^ ^jA 1 i (Beauveria bassiana) jJ=JJl 



i^ ^ l l jL^JjVIj <^LiJI jL=^i ^jjJUjL 

*GLi_L_h_a. ^3ji " ^ \j 4_iVl hi ^ If. _>kiJl 
yJUJL^j ^Jl J^OJ JJlL^JI r »i > 

JLwj <uoa4^Jll 4^1 oL^IUI 
^pJI ^1 ^iVI J^.il ^ j f 4j_j_^JI oLiSfl 



tX^ ljlll joA3G 



Jl jSUcUI f L 



j/jjj jjolA— "l 11 j 

■ CjIj iii-i II 

^i, jJI J^-ui — ijj I — ^_i^^Ll oIj_j — ill 



ijLfl j>i 6jLi_c <GU (Chemical Pesticide) 

4^1ajlA 0 jl S j j3ia jj-fi ^ "ii ■< Ci <_ijLi_aj_^ 

, Lg." ^ q^-a ^-H! " ■■LI 4_4 S'l Jj 1 ^ 
iJUUI J^Uu ^Jl ^ i^U^JI ^1111 jjuj 
Jj-cl^— 9p u ? l ill jLijjVI i!L_^ ^1 
4_a3 <ijjJJl jj-=j j i (Outbreak) 4i VI 

olj->_d1 alj ^ j m\ f j ^ III ^o^V 

J^Liu j^a jl jil 6^j& 4 \\ 111" 11 f^Jaj 45 yi| 
oi— uJlj ^jlji i a lij ^jLwjjVl (j-a l Ji! &J_La_a 
.4jU^l| 4laJlj 

,S| J f . ^j-ll 4 1 M i. Jl h^C 1 1 Ljjl I jL_k_Jl 1 p 1 1 r 

"t 111 U 4_i VI ^ jj Ml ^ ^1 LXJ_J| 



. (Insecticides) olj^JI ola : UMa_^ 
.(Acaricides) cjLj1^2JI cjIjj^-Y 
- (Fungicides) oL^>kiJ1 olj^a-V 

.(Nematicidcs) Ij jliWUI cjIoju^^^ 



.(Herbicides) ^ II cjIjj^&_^ 
,(Rodinticides) jill olaaia_l 
.(Molluscicides) ^Sljill oLua-V 
. (Avicides) jj^iLJI cjIj-l^-A 

^_j^>UL 4Uj^Jl_xm1I 4_i^i -.1 ■ - <_JL*_iJI 
4jjl j 5) 4 j Ij /jjSLj j . jj_^JLI 

^It Ijl tA fj — uG jjJm V jjlj < 4 1 luLLa 



s ^jjiuJj II ^LiAlij ^ jjVI £iUb i^iLxaUu^ ^ ^AubJI ^j_iJI «uoa3 Ij i *Vi ji^VI jjL^ JL-UI obUUt aaj 

Obul^.^ < jjj^JI LibLu.1 j-bjljj-t^ (jjJjGJi ujLj.u=blj * ^xiji^Jlj j mi Ml ! at mi ail : Jia CiLaOaJlj guLoll ^ <U -\ V ^^li 

< t3^-j-Mj ^Jj-jJ^ jbJUl ujjj-i (jA j i Kllj * Cjbh).a^JI i S Ifcj < (^xLu-aJj jjj-^JIj r (jjpjiJl ^ < ^jjJI dLi t.^C. j ( oj_S^j| 



c pLjjJL^ a Jj J_£ £ 1^ C i,a jjA I ^ jj 



Vjl^G f L^Jl jl jll lit , <Gr. 
SjXll t> Jt cjijiill 



oLcLl^JI ^eUL-J <t ruLm] fijLa^ <^J-iil 



iii — ^ (jj — a i A — 6jbl j-jJuj 
^Jjj jUw^Vl Jl ^3 m l ^Jl ^^AJ^ 



- ^L^Ui Uk" ...1 (> 



^iiMi j^u yiuji jikji ^y^ui 

^jl ,Ti. ^Vl 6 jLiJ 



JL jjl irt li^J j i_iLjVl ^K-^J Lj-j^ 

JJi jJl^LJ ^ULc^ - j ni ill ^V-J^LaJJ J^lii! 

a J-jiI^lII a jj a ^ il oLcl\ ^JuLxJl 
tL&^j jA^Jl &L=^jI A.y ^ djLjLiJI Jt 

f a^J-i-usJl CjL^tI \ i<-y\\ Jj n, »T i j Uo Ijixj 



* > III i^-i-js . Lg_j_k_Lusijj 4_ul_iJ! I^LwjjVI 

Jt oi^Jl j-^i jLa-i ^ " J>^Lo " 

jjjfc ^jK Mill ^ /AV , ^ ^ 1 ^ JllLLI J i h ... 

. CilaJH oLUJI oLiJuuij aj-Li ^dil jA.dil 

jji a jj^_iua_t aJJ_^_lil 4 i M * daJl Jjl^il 

^.L 4_jj_ijLi1 L^jAS t5J-aij J^b=^ JS^iu 
j 9jp ^jLj <_JLLjo kill ji (j— *J ' Ji.JLai— jJI 





■ ■ ^£ a J ^ — f j — 1 1 U.J— ^ — ^ 



_^ 1 5 r^-i\ lIlAVI 



Ig^frl rnU ^^i^ 4 II ^jAaJlJ aJ_>j l?l mil 

^ijjjj J jjj ^1 Ml ^ f ^ "i I'M ^LjJI 
(jr^ J_£*J (^jJI J-&VI r CjLLjJI <±JU-Aal\ 

l_3 I j^u^U 4_*j^J1 <jj_tli^JI L^jL^_Hj) f 



^ui 

cjjs^ ^iAilMl! I^jj^Ij Ll^liTj LljjiiJ 

<^L_Uuil ^1 ft ^hl J^JS J£ ^ji Jjk rA A ^UGjI 

jiJl t^LLaJI ^ SjL_m_L j-^l CjJ J-^ ^ 
< U Mijlil 1 j 1 ->~ll wil mi^i VI J j a 

O HAMJ I n\ > 1i r cjrVSo 



1 .W 




jjij Uiij r ^LlJI Tjfc jijU V p i _j 
^JLJI oLL£^ ji^il ^Ll^VI , II 

c ^UJl J&\ r UJI C MI (> XY JUj 

i_i_iLi_uaJ1 4j_i 



1T1 ^ II oL^JuJLI jjL 



LaU Ijj^v^ » .v. iJI c LjuVI Ji^j 
j^i * Jj Ji jujjJI ^ ^jjl^oJ! oMaaJJ 



1 o^j^j Li1j£j (LlLlu L^LfljjjJ 
* j * IjKJ Lj^jUJI Sjl ? ^ll ^ 
. loiLi /YY j f jjjjjJI 

jSl jAj t 4_jILJI ^-jL^-JI SjL=jj ^ XT 

. 5jJ jJI ajK~Jl ^ ^j^wjUuVi 
JjJ A I $_L*) <Jjj UJ-^^ dll-Aj 

ajUl d^l hi^J mil iajjjjlL! ^Jjjj 

Jj^ll ^ La! LiuJilil JjdJI ^ i \ 0 * 

. — < > Y j ■, » Y «La 4jjIiJI 

/YA SjhjJI OaL liiii ia j-- I* JSLiu 



/ Y * 6jL jJl jjLsJIj fj\ diljit ^JjJaj 

(jLueij 4j1]j ( dldjl^lj-i j_«J! jUjVI 
Y 

< ^ ^jjji NY— ^1 ^ S \ 0 A ^Ijt 
j_5j. r f uj^YV- ^ ^l f \^V^ ^ 




cJj (Jrtj ^Jjl jjLiLo j — uu _fl J)^"* _Lfl JJJjLaj 



lj-£j CajLi^II JLLLVI t\ * iti Jj»_a___ 

(^jJI jJI _J t oLUUI jj^aSj ?i>i 
t> (Taxol) Jj^LiJI vJJjJ UUi 



{Tcixtts brevifolia) jljjV ! jn ^ ^j^Ikll 



J J__ pJ £jj <j 1 iUII CjUJJI I jjb I j la j-aj 

a"j — - J 5 k II oL___ jljjl _>l Caj3 
tji jL i^uM rjl {Tax us baccatd) 

. pUI^I >_U 

(jLui — 1W cl — i_JJ ^ (Michel lain ine) 

iJJJjJ^l £ jj " 1 11 J nil I p niLi i__iJJ_-_ll 

j i tiTn ^ill {Anchtrocladus korupensis) 

■l_jjU_S OlG 



"> »»J pJ J-i; ^ ^Jj "n.a a oLlLilJI 

J N^N 1 > A I I I l * rt ^ I ' ' ' '-"^ ^ 1 .1*1 

. <_uljjJI ^Lcl'i .o.H j ^yjJUilJI v r iLJI jLa^i 

jiiSl (jli 4jljU "Jl cjLluIj jI! t^j^V IfljUs 

^Ji. fi L-i M j 4_ijjaJI CjI q <^t^JI X ^ * ^j- 0 
I jlr CjIjIj-j Lt[ ^ 7 j i U Ju^jI j^-J^ 

CMjt(/ \r) ol^j^ .j!(KY«) 

^Jl VO ^ J c^j^jJJ £j j a jl\ <L-..u ^11 
oijJI ^ jjJ! j j ^ ,^ Jl ^ obl_Llll 

^Jju i ^VjJ jl— j j7i r <(_jljjLj 1 a w a A . 

^jl I ^ la,. A3 L5 jJ1 4juaLJI oljLkil! ^ ^ y> 
^ t5j^ W^^- Jj— ^^Ji ,^^cuV ^ ^ \\ i^i~ H 
Y * * , O ■ J JI 

UrpLllJJ ^Ij^VI bJuJh ^yit Jftlj II jjLa 
f \ J ^1 4-Jl n..LmVI ol rlUlM ^J-^l J!ug 

jiij t£ ^vi^j-^ui uj> 

jyAjtlt£ JLa oLLt ^^-fli p 4jai=JI oljlilll C^. j^H 

L5 X£. Lr i!l (Cataranthits spp.) 

SjL_^i_ij (Alcaloides) oIjj ^JJ tL^i 

CjJjjJI 4^jjJ| £j\Ai Jl fit s lii 

I a— Aj < (Cataranthus rose us) 

(Vincablastine) ^^LLli Lll 



JIajj . 4_JjlJLl 4JLLU ^ t nj jj ^ ft 

i o ^ya 0 ^LAj Jj B jj | U.a, 

> Zo a) ijii ^vi ^ ^i|-».n 
obi — ill ikiL^ll £ 

^jj fil ^jjJ. pJLa-ll ljI^^j JJ-C ^_Llj 

T ■ * ■ t^ljv^ <lLLil ^ ^.fpL^LL^I 

\ y ■ - ^aLjjI a p j J.,fl 1 fjfi ^i iTr ^j j jlo 

^j^il 6 jjJ jJ «O j^J ^ J ... JJ ^ ' Uj-^ 

i^Lj L_l 1 1 1 1 1 n , pL 




LaLc 



. J^k_L^a JSIAj <jJLUJ| 6jU_l^1 

mij *j ii_aUl JjjJl ^ lJLjVI ol^xi 
aJjJ_ jJI & jJjJI ^ ^LaL] ^_jJ1 — il 

lZjVJJ-A < U-l1j M^jU°t im'i^ ^^UL^Q ^jJjj^T 

iijJ ^jic. 4 mi L i ajji Co uil jij 

La Ijy i I jj'ij £y* ^Ju-fl-SwlJl ^ ^"S a d] I 

■gVoji^ v IU'i^yi ^ LI »fi llai ^J^l 

J jJ J ■ a Y £ ' ' F-Lij fJlLX3^ i_S j j ii JS 4-JLJI 



jl i^jjjJI -LjJ . < < ■ U L_fj — i_a ljjSj ^jJ^LLq 

^jji aliii t Jj_. J ^j?jJ1 l j\j_u i^j * ^ j j|JSjXa i£r 
_ Luftjl -jn^ II vUl tjj ijuii . ^jyij J^UI 
Ji La =sJl |J^L»LlLI ^1^_uj ^a 

JiLL 0 i a ^1 1 jj-JjJI jLjl^I ^U: 



(j (Vincristine) ^^-_ ej -<:o._jl j L»L1 a , ^k__Jl pIj j, U _L_ 




(Mains spp) irJIj oi nn<* j Jj!jS£ J*ju_«£ ^lil i^Lill 

{Anacardium occidentals) j^HJL 
(RerthoUetia excelsa) ^jIj-jJI jj^=J1j 

4 ill j (Theobroma cocao) jL_£L£J!j 

I £ j £J1 j (Ilex paraguariertsis) 



(Pistacia spp J pJaJlj (Crataegus spp.) 

c j iJl j (Coryius spp.) — 

6X * ^ i ? l j La^ c ( Moms spp.) 

(Myrtus communis) jj ol jLjlII 

(Arbutus sppQ^j 1 k q ,Slj (Ruhus spp.) 
(Pimts pineda) q^UI — i^JI j 

^j^j-JJI jL&jj (Laurits nobilis) jLLJ! 

. Uj^j (Cerotonla sillqua) 

l> Ja.^ ill ^La dij ^Jt 4_JL^.[ 

U^J — ^j'jJJ °M — *^ Lf^J — ft J 

4jI — £ ^1 jJL jaAj a> j^fl Lujj 
Lfl-J lJjJoj <1jJ_o ^J^jjLj Ua A=i jjJ| jj^il A 1 
iOi-li.1 1 j[ JL1II j>* m ^_LjL_a . Ubjj-i. £j£. 

O-tLc. O--- j-xll e IjJ^ <<Lj_jJI jjil j-il 

jj^b X — oJJ < u^_laJlj ^ k jum j-ll — <il 

jL^ililj j.L-^j-i^lj LLLJJ ,t A 'ill 
^ j > %jS ^ 4_a_!j_l__JI <_ j_eVl j jl — ui-o 



(C^/rt nfV/V/fO V j (Erythroxylum coca) 

(Masa paradislaca) jj Llj 

(Persea americana) jJ lj sVI j 

(Passiflora edulis) I ^Uj 

Lol i (Cor lea papaya") I jI jL_J1j 

jLi-ilj (Olea oleaster) tf j-Al 
(Pyrus spp) 



(Azadirachta indica) lj ? .tjj 

CaI^IjjIj^I ^j! _^ _j<J1 ol^j iU ji-L^Q 
^jJLi j^Lfl U&jI Ifl^ j < (Azacliiachtiue) 
ilo^Li-. (Contraceptive) J.^ II 

^ <_>. A ...II j iiUiil ^1 j| ,L.; ? JI 
(Rmvlfio serpentina) LiJ j j ol^i jju Lo^ 

^ fl iii'lj i 4JI > 411 6j_ju_l_£- ^J__».l p4 ^ " M "t 

^ 5j rl ,„U ^ , f Ajmaline) i >J-__-_a.t 
oVL_-^ ^r^L__ ^ (Reserpine) ce> j "Jj 

■l £L . ^ jJl J__i L_ ^1 4j jl 

^ j_4l1 (Tranquilizer) jL_L__. 



:IJL 



ill 



jj^j I jsbt Ijj 



(^-Jl jLo__JLa , I _ j A c 1 J j * j _jj rti j *j ijjjJl 






, jLMiS. CAAL yjUiVI £>*J-II ^iliLLifl q^ju # 



a j j ft "i ft oLLa tlLLajLa £jLc j^jJI t 
f^ljl t> mj -w ^ 1 j j If ft "i f^fl 

gUliVl >:ij ^jjji! ^iL^VI 



£^^JI O j ^ " " .J J^^-* J j a " mi l 
Jj_*jJLI ^J-iUI f^-ilL i_uUJI JarLuijVl 

<^tlj. ImJ^ I t ft J iiiV _ ^JLiJl c^LLc JAJ 

4_i]1jjJ| jjLuS fijj Lr Jt_j^_JJI 

ul I ^ « <JLL3 ul 



t CjL il_JL)| oLuu fJb\ j-Aj i £jj_=Jl 

ij — i J — m JJ) , U JJi-i .U 

^jLq j « iJl AT (/jL Ujj_Laj I j m \\jSi\ 

{jjU-Le *\ ' L^jI jjLua <Lq^9 ^Jjjj ( J-^lc f_Ll1 

^ I iri f 

(jUaj^JI Jyi ^jp wail O^^l oljjL^a 
^_Ljj i O Ij ^ I Cj!ji J I ua ft ^ n ^ja X A " 



yjJI i^JL^ ^Jl_S^| Jil^jJI ^ 

jjjl J ill i. i a ^ I fljlr J^_jjG £j) 4j j_iiuJJ 



^ ^zJlj Ldj o^LS ^j-JI L j'slfl 1 ^Ill 



^lui fJLJij ^mu ^JUJ! ^ t UJI 

1 j Si j-sl ^LLj tj^J-j ^i-i , ^Ij—i^j j_si. 
^ tJ^J 1 _ f jJI <^.>^^ O Li l^i (yi jLcfi mu 

^iii i-ii^j^Ji ji^ii ^ v • ^ 

JQll (_j-la_5 . ^l^JI 1 fijlr J^_^j 

^Li^ij^^-iJi^i^jj \ - ■ 

^ya J =».! jjl JL aJS (^j^uJ 

, JLLJLI ^ ^_J1 ^ jVI 

+ ^^J1 ^iU jJl ^oVI^JI 



L fk. Cj;j .»Ji i_s VI Ala 4-iUJI <juij ^LiUJl 

j — ■ "h r rtlj jl ^ ^jjJl ^Ji^taJI ^IjLSJjJlt 

j m,"m ^1 (Acflcra Senegal) ^Lil^Jl 

& j—oll ( _ f i^jj . 4 Slaj t i cIIj ^ 



L iLjk ^Ijlii lJU^ II ^ 1^1 Lo^ 
^ 6j ml! ^jjo »^ll ^jdsQL^-". ml j^SLuj 

S j_ji ^ g ntfuJI <li.j-a L^C^JLj J_*j 
ojLclj l^aki J_jJ ^l£. \ V yJI ^ " ^ jTLqj 

j ^ U iii j ~ I, Lj 



/A- j^Ju 4_J,LaJ1 ^l^u^l jlj^JI XcGj 



, jjLL^^JI ljH 3 ^tlijj. la mJdXI ^ 



LluU \ ft^S r (_^j4^JI 



. ,1--. 



1 i~i i"i ( 



jjij . 4jJ-cV) {y> ^ 

olj t A -wl Mill \ oLcLjj^o 

CjLa_j ji t JjLLj jjl f I . JLjII J 1 * - ■ ■ 



aJJI uj-il jJb ^ i-Jt ^,11 1. ajj , £tJjl — ill 
f.|_L_jJl £ £jJ— a j a ^ 4 ^ 31 

^| <L_^i_jj ( ^_a_tj > ill i jX- 4 j\ f. Oj-j jJ^.j 
4-&Ll-^1Ij iiUJI jlj^j LLkllj qJiJI 

jljjs j i noil CjI— i^j-t lj oi^iJuljJl j 

-Gl_p j ^>Jl E 1— SiVI ^ LL^J 
: L^Ac L^J j-^..^ ^1 -L^liiJl £_LJI 

, J^I^JsJI ^ j-J j < 4 jAla II j| , o J^'j 

J 3 II CjI — Jo3 — lib (^y^ — ^_lJl Jy^jd^ 



^UlII oLcLl^Jlj , ,7. ^ 11 ail j 
^Jl ^ j a I j mil aJl ,^1^ 

.OL.UJI 



il^Ki W 



oJpU^I UK , oLUUI ^Ij^^L^iVl 
( _ ? UI J ^ ■! * II Sjj_Ul — ! 



oLLJuJI j — t jl Tn a 



■ i "1 a, 



^jjj-LiJLl JjlijjjJl I ft Juo!LjtJi Jjljja 

lIjIj m^llj * jl — Ji^lil — es a j " 111 iL5 _S 

, j < \< ...I lj f Ojj^JIj i (objj =JI) 

jl^j < LLLLIj - ^ m . I Ij , r^H j 
1 sLl JI jI j oj JVi j * < c.L»jJI 

r ^^ -N ll jJ u J> 

Jj,^ iip is j, — cyU 



^ljj| £j — 6_^a. / 0 * f4_a j J_ij_j — <£o 



^ jJilJL L&llx ^ oLI til 



*^ ljJVI JLi_a. ^ JLc^iJI Jlj Ljj! ^^Li 



4^Lr.^o Lj^i Lx AT ■ Lj^jJL* 
L^.1 — ^ Lj ^ ..j l_t V ' * 

^L^Jt j -^yi J^i j.t ^1 

^k\)lj ^) jj*^I ljj-^ ^ <J jjJii^ pl^is ^ 

jij^L_^)U <JLiUJl io^lSl tf . 4 /ml I 

^yic 1 ^aljl* J^'Zi -1 J (J^aJ! oLliJl Jj! jl 

<IiiL-JLIj 4jjIjjJ! jjl jJLl j^-L ^L-iiUI ^lo 
j — ^5 oil fiJ — tl — 5 



t j - ^ij ^1 ^J^cu ^IjJI JjjlXLi Ujj^Jj 

^L^VI ^jUJI L^-jJ tjjlj 0' u^f 
, ^LLL-oJJ L^jjG jl fljj j3^VI 




.(iiiaib dUj^JI AflU'.llj k^AiJI jbaJI iiljj^J JjLluJ 0 



*^Y * o ■ J^JUij UjU^J Jj ^ 
j3 JL^l Jl ^3 J! c2l£ Uj 

jJLi < I fl jJjiU ^ikJL <JijLLa \ f\\ * Vs 
^ > *J 1 ^ h Vl , L^LJI Jj Jl i^LA 



<1 — cO ^ "i 



iU .7.^1 ^1 jj'i A ? nil 



JLiiL>j fJLJI J gliun ,>l 
. U j^i Jl lil ,oVL , L4J ^ jjJG 

jl — ^ 1 fl j If l^jJLjL^j . oLLAji 

JliJ! C^l*ijJj . iojJIj »_iLi_aJl jjAjSib 

<- j K 1 1 uj j^kJLJ . cJjj ^1 i_5ULJt 


















' - ^ .1 


1 












" I 







f * 



^j^LJLuij ^Lz I ^JL ^IJI i_ t 111 ^ II 

d}[ j 1 ...I ^ / N 1 LliJj JlaJj , J j-J 

^JLJl s ^ ) \ 1 a 

Jl Li-will! J Ma3 I a^J ^ . Ljj^jlJI jLLsVI 
4 — ilkJI jjt ua js 4_U i ^ /A < -1 ■ 



^l uluSLbJI JjVI ^j . LJILJJ 

JJ « |JLsJl *Lij! ^Jfl ^ J isLLJl jj 



i ts^^-^ 1 

i i,J, ^~ mi tj-i j 



jLcj_uaJlj ^jljj-iJI ^ J LaJ 

^ Jil Jl 7^X1 l^-iLa i LjLjjj^aj 
JjjJlJJ ^ "'iU LijjjJI jLLiVl ^^aj J 

£y>j t i^iUjVb fljiiJI ^rJ_jMi ^llil j _> ^j l 
4_iLLJI jjLu^JL a J JJu-aJL_* JjOj 1— 0jl 

1 j mj> ^^ailjj l^-il Jt£, oLujIjjJl 



^JJI^UJbiJ^l 

iliil j LajJJLil J^LJl J v l ,7, V^l 

(^AiJvjl ^ ^ V ' ^lx Jjl=^j . jl ^il fej j I 

j Ljiui ^i^y V it. ^11 ^ij-^ L "i **.i 

E i^ii X ■ t Y Jl ij^j^Vl Sj^TiII oL^Ji 

Jl J «LiLLU jj_ua f ^ ft * J^tj 

_ 5^ -Ui oUV^JI U7\o^k l^liii 

^_aj j I Aai _ ^JLaJ I J <!LkiJ Ml^" JV ..^ jj^l 
J! OLkl! jjU£»_ij ^ L^iL^JL^I 

. e \^vv f u J ^UJI^j! 





: Uj^TLj ^J-lllI U till II J (jL-LAuJIjf ^-L^Jlj 

IjJL J\ ^1 ^ ^Vl l_J , (Y) Ji^ 
^jjL^li j^i^^JIj jj^JIj oL^j^l-aJl 

jiJ^JJ ^ jj — f^j^i' SjI — * f^'-Pj 

ji^: ^iJI Sjl j-^JI L^L <jji^JI 
&jLU ^ ojj^ J^l^JI jlj-I^VI ^ 



JSl till y 1 v*l A, f llLii^l 



iJJjlil <jj J ^ II Jj^JI jJ 
- j « _><ll j j j sJI 1 j .oM -l^ A ^ 

f4_jjLiL^ J i iaj! 1 i\ )\ \\ \ 1^, j3j r i_i »m -s 11 

^ aL^JI u I mi A. ^ I ,J!Lttj ^Ll^a * Q_uilj 
JUL {^,^JI jljjVl o»i jl ? .t^l 
^jJL^JLl ^ yljl iJ 4 h h ? il j iiU£J1 



J J -CtJ jj ii-i f& 4-i J l^n I) 4 I"i*s1l ^jAlxaJ 

4jJ_ili_ll1 jjl u=JLI <iaJL=J.I * £-1 ft > 

A,j k \ hi J ^1 r S <JLLU LijVl fciJLl 

<Lil U * u ..^11 jjLju^Jll 
^juuoll 11* JtiLiJL^I LtjiV^ JIoj 

IjLjL wiLS jASLJ s LjilJjAJ ^.0_CJ jjh^lIUIII 

jj^j U* .^ ^^ J j l ^tJLj oLjUJI <J)^I 

4 i ^iAVI ^ ^ijJLj . flliJI ^j^aV 

iiLLJI jjLua^o 4^AjLi Jjj ^ 4jjnpJi 

& j.^ "1 mU SjLjJI .ji > 1 mm 1 j^k. 'i/l 

^j^k.^1 4_i L_LJ l jjl JjjJLiJI jU nil 

4_> j ,yiU\\ Jjl ^ilj <l^l tiLwi 

^ a J^VI <^ijJlj Q^la rvJl JbuAl 
I i uaJj iaLLU JA^ILo jJu^ ^1 im VI 

i^jl 2i jJI ^-J-'i ,>i J ' ( ^ ) f< ^ ^ 1 

J^Lx^ jJI ^-uiULI oij 1 ^ Jj ~i inii 

^Jcii. lil 4 ^ ~ ""^ 



Loh"^ a I— $jjb)f <_^liJI 6jlj)fl 

^> \ ^i^'i II 4- iy J. u i <-i j a -tJi i l t^jlj>-XI PrLiiMl^ 

j-Ltklj oLLLllj 4x.ljjJI caj J^l^lil _ 
. oLUJL^UI-^ll^l^l 



. 6jl j^JI <4-C^ 

<J!j>Y o^VL. v ) ,7. ^1 1%. L^g 

L? ic ^jwiXlj Lua * 4iL-cdl <j w> l wH iJI 'Lo^iJL 

e^^j^ 1 ^ J-^- ^ J-^ 1 ^ ( ^ ) J J-*— ^ 

. <J jl^iJI Luljl ^jit l-l r7^ U 

■OU 1 ^jlsjjl Ul j"^ ^ ^iMi^lj lyfeAil 




<jJLot. oLlLv oLsI£j iijljjJI i^ ol l 
*GLL^3l^aj ^va 111 Jjiljjij tjj jj^kli! 
apLa_U £_^,li_JJ j 4 ,U * U CjIjL>_L^Ij 

Jki-iiilllj ^LlWl Jilj_aj *L$JLi1j <jJI jJLl 

apLilj J-aaj L5 _SJi ^jjaIULII jJIjIL ^ijli-^ 
. j'mn II jii ^11 a jjft 

ll^j^ J ■ ^ A ll jWJ y u -" 

^ ^ J <i £ Hlfl "i un frli! j . _i ^ il 



oljlJLll <L.j^ <5LLM dli L^J 





i^ J m i > I I ji^jV J 5- 

^J! ^l^-^jj < 0j^^ Je^J ^f-^ 
oujj^ <1-^J <jj1j^> ^-Llij _Y 

<jp! >i Lr s i_i > " »~ 1 ij l_AjLiojl ^jJI 
"Creosote" ojj^j-^I ^-^1 I ^ *■ a ^" 3 > 

J^i — j — j — ^ 3j — 0 s - 1 ^j) 



Juj — a 1 5 j— d j— III CjI j m ~ II j (j^JUl 



. ^JaU ^UjJl faM\ jil^HitiV JSl ^0 (f) Ji*l • 



u^*f t^! (jL-^jjj) ^rj-j^Ji 

(j^i <j j j^JI <iLLJI jj ' j*^" ^ I j 1| Lufj Li jp-mj 
ji jL^f jl v Lj^kVi 

jJl ! jJLl 6Jj J_c O-a jjjI aB^j 
U^i il ^ L^i il J ^ S / ^ * (>_j S a S^L^JI 

ul uA^J /V - J\ U$J&1\ ail JLI 





T » 




(X) ^j^i^^i 








^jjlj^JI tU Mil 


\rA\i 















(5j-lil ^iJI ftjji ^M^ljlII 



JUJ1 



\ 



\ 



= \ ,1 



<1U=JI jjLuJl 4jjlj_iJl ^illl t 5 j 

^4 ^11 i_,i m ^11 ^ ^/ Jj—i j $ 

f <\ • Y \ j , (hjLj a > „m XY ■ ) 

y avy - j , ^uaj / Jj^^ 

^ " nil cjLjI " q| <j,jLs_4 j^ajj 

J-iJ ^ "j n?j-^Vl 4_5U=JI j ^ ■ ■ ■ I I 

1 > a 1 1 (jr^ 1 1T3Y j a i LiAi* ^ ^ 

j^Vjj W Y P £ 4^j^ll JIjjLjuiI 



Jl 



^^All ^Jtl ^ Sj^A^o 4ji*J-A lj_cL tl 

.Q^j^^l ^ Ljl>=* LiU^S jLLj 

Quia <£-Luu V £ _\ 0 (j^j 4 j 1 n t 1| L ^_ > iJL ljt iJ j 

Jji i 4 , w ~ mil jnuLiil ^ ^ ^ j i_i i*i > II ^jj 

<J!j j -1 -n q H 41j_Xj ^j tj-aj Vill J1.a j^l 

. (a) J£i ( J5Ui-VI Jtlio Jl 
X*\ 1 jb 4 5 j_>kl1 &j — 3-1 ^uJLI 

^jjl l. i . t. ^ 1 1 4_>^lj_aJl A aj q II ^ Js^u^lLl 
6jLuC ^ ^ ill fji LlOj j t ^ -\ \ II <jus 

t^c Sjl i c (Li qui fact ion) <JI wVI 

jAzjJLii JjJj jL^t! 4j UjJI faJ ft ^ J-iifti-t<^ 

J^Lidl ^^1 <il_yi j^G ^ , JjjJL_JJ 
.<uLUJ jJ^^ ^-ioJl Jiinil miU |1 irt" 11 




Jjli ajS ^ _iU c. Zj\ > Aji 4 Hll 

* ^yuUII <_c jlj-all 4jJ j U "i)l ^Ij^JVI 

. { JVm n L,^_ lAjt-JJ C^lj I j , J.O JUJ Jj JjJ^Ji 

^411 jjLc _ ^IjiVI a JJb ^j^LIj! ^* jIjjjj 
^ aL_=J I >_i mi ^ II 6-* f* ^ Q CAf - ^-4iii 




ikaJI (jij <Ld4£ ( i ) JSmi • 

<Jljl Xj_i * ' ^1 Jj-oI 4-JLt i jlj-^. 
m CjI jLc.j ftLi ^^ja w.jTi ^.Jl jjJI a J£ 



4j1<ljz ^ fijLc (Gasificatioji) j^^suJI 

J^a.jitj _ 4-1 J— ajl jlj-^JJ ^j,lj^i JL 

4^1^31) oiiiUI j ^L^ll * ^.JJI 

4j_il IJI lLiIj! sJI ^j-* 'v 1 J >r £J-jj 

i ^JJjllt J j ... < \ Jjt J^J r jljJL^^U 



4_al tisVLs * JjULjII j < jjo_j^J! j 

^jljj f ^A^jjjjjJi :Jp-^i c 4_LqLoJI .jjljLiJI 

J^lj Jj J^a, II I ■ Jj^JjUl J J rr^ ^ ] 

ojLajj Jilj-a^jjl^jJxj 4-l^LL 53^1 

( _ r ajLu= 1 ^k * < n j 
t jl^_=JI ^^jj f <j,1-\ J -mil 4j jjusjJ1 jljll 

< — SUJI ^1 — a^Jil ^ ^^Jl ^j-lt j 
OV! SjljV 4_ll j^JI 

4_aLU ^ij O^ej « Jj^^'j OfJ^J^ a'j^! 
^ ^Oj C^-^V! ^Ij^ " ruL <j J ! w ^JI jliJS 
^L_jj^I ^% 4__LijJJI t>X* ^1 ^1 < ^1 j — gJI 
JjjjjulJl 4 iVq! Cjj^laj J^j . j_jjSJI | ^^!_1j^J1 

^1 aL (j^-lS fjj-L: Sj-j-iwVI 

olj^ j jj^Joj I . p j Sj 1 1 pJUJI 
<> ha llj j "1 j U ^ ^iLjjV! ^Jjj-li ^!iLj 

. cJIjJI ^JLsJI yliilj ^j-o l^jji-j QLjiiJIj 




ili j i^L-iii IJI 4X.}Lij 4_9^jlX1 *_J>j^ 
lO-A ^-S fjj JhJ ij j j i ik]! ^ ^JjtJI 

JUw^ ^ Lei .^i^-JmJI ^jjsS\ ^ 



^UJl (ji^.jj 



,w^jJJI)j ^-ujLj k_^^JLii 4jsLaJl die La| 

j!jJu ^ *L_UI <_u& Jj :*GLijj <CijV^ o 
L^jLa j - ^^L^l q^i^j ^^Ul^VI 

.4jJl1 |j jjiill ^jJI ^aJjlJI 

<J jj-aj iAii <fc5 -^ J — i j r*diLj ^ "i 5 ^oil 

a * Ajjftll i >^l^±II ^LxLc jL S L5 

oa.u. Xt <U ^ i *4 mi in d.^ > < J .„ ^ j 

.^/k^i 1 1 ii 1 1^ 

^ <^1j tj] ^1 ^!il l^^I ju 

StL-uiL 4 « j l l ^ j ? I mil aL^ U yil 



^ ^..Aij ^jL^ :<GU1..a1^I • 



i3-^e Jj>^' i> jjU j 

t> JjjJLJ! ^ Vj^ cjMUJI ^Jl 

0L1I — L_Ji jjji=^ ^1 "1 Ll l ^yij 

LJ^ m i -s" ^ j—ij L_ — 3 4—aJ_^ "i mil 



^jJL^j ^jk pLj^UI oJjJU ^jLLj d^^o 
(j^j^fl ^.Llu^ jjo^jji ^_ > l hi-s ^jJr. oL*iljjJl 

IiLL-j aI j-a j! ^JL-a^o J j a Mrl! J j_J jJ! ^ 

^1..^ *S " irrL ^Llji ^ II 4 A ,f ■ [ AJJ J i A._l ._l ^ a 

KCL 



A = 



BEY 



(jL^JL) <^UJI <^Lu^ =A 

(^/Jj^U^) ^AiJJ <jjl^J! wJI =B 
pi) jlt*J!S,U£ =E 

(^Ui -^i^ ^LiJi = y 

( f UJI Jjh^U^ / Jj^U^) oJZ =K 

(^j J — i. 5J J.! — a— LI & g *A 
jL^L^i ^> <i^-j-aJ| L5LL jjUs j 

j^lUI ^i jiVl 1 
_ji ^t.yi ^1 jIi^a \ y, * ■ ■ 

^1 -G UU A J i - I I t JLfJ^ t>>J 

Lit 4— 5UJI jjl io A ^ ■■■■ 



3I— c. ^Liivy ^5^-i.^l < — j j ^ *H jj jJLIj 
-(Bioga.s) ^5j._i s\\ jLAJL *_ijj_aI1 ^,Ll_iil 

eLiJLiJ, J ji^J^j JjL-uj jJI ^J&1 OJU 45 jJlj 

^ ^ yUl <_^t_J! J^lUlj ^iLjVI 



( jjj CibLJUIj ji, ^ itiVl uuUj 
Jiu JUI Sjj ,J ^\tl <L iAj ,HI J jl JJ 

. ijjx^Ji i>l 3-z 

Cis^il fia J ^Lidj^l J-c SLalJJ 

— ^ m II pLLJUI Sal a — 1 jl 

SjUIj (Afforestation) jt ^ tVillL 
Jjt^ . (Reforestation) j \ ^ if. "1 II 

(J4 qL-liUJ/I *Lj ji^AjUj j 1 y 111 1 11 

jl V mVf t-LbJu Lfrfrt rifl^t ^mu 
j i-v Tin II SjLcl Ul i Qlj 1% iVjl jf 

^jjJI CiULJUI ^lia Jn li 

L&jl -V nil j 1 1 ^ JJ-£ ^jGj-JLJ. 

4 n 11 ^bJUi y^Jij^u 




fell'. ■ 1 W "... *-f v^fc- 




aj1j_=Jl i^jJ ^UjjI ( \ ) JjJ^-ll 

t J M1 dill 



4_JU*jljJ L yC 1 \ ~> fir > Lews f 4_l_£ljjJI j^-uolj^l 



^ULb j - A J ^ ll JwtjJ Ola OA* 



aLJLlj jlkiVI &1 j. a Jt t j <^i l L^-laj 
JjjM£S 1^1 3): 1 ^«iL*«1 JIAj 
i^al_J_^Jl tj^LJ ^Li J*j < 





ijjfjll 4 ■l. l d 1 \ 1 1 






JJ<ll/ihlt 










■ ,1 










Ya h ■ 








* v ■ 
























oA r .« 





frjLjJ itlll ^LjJJ 1 ^ rAj-JtJ wjil r.l J di 9 5S ft 



.4 >xxu dill ijubkj jL^iiVl rj-aJU Jt j4 M ^ A 



" :JeU JJ? ,tnti 

{j* .A <jj j 1 mil <-^^J-li K Lil ^_a2 

(J J j.ff„ <»t jiij JU- *C*i_Ji iJ-^J^ 3 
JJj-^J i <£LLg_U ^jj^LLo j/yl j * j a <\ mil 

JAb Jl JL^jJi 5 jLj ur^ " ■ " ■ j 

^ U^> J .j^kJlj ^j1>llj 

^taj J-JuS pi j 1 m ji |J Lai fOLi.ulU 

* t^J-^' w l OjjLj Jl Sj!j-=JI 

^AJ ^Jt J j"J 1^ J,i£. jl jjIiLui ^J^XMJ jJJjJ 

jl ^ M,| ji ^ ^, I Aj^ Ij-^Jj I jl - '"^1 IXUJII yj 

J^i.J_iJ 1 4_l3_u3_ll 4 i\ t -. N ^ \ \ t}^L&i ^Jj jl^j 



Jl c LL^i i ^LxJI ^ J] E l 

Cj J "> > ^-jLlj ^JjL ^Jlaj J KU^i j ! 

i<^Lxli J^ JUJLl Ijji J ^j^j 

I ^ 1 *1 J J II ^ijjkjl 



^^-qj jJI JjjI jjJI ^-uiljj ^1 1 ..1^ tL 
p-Jj ^JjujS pl^tu ^j^iiiil ^ I &j jjt 

^-ilj^ Cj^ ^ \ J-fij r <jl rtt\l JJ_J jl 6J.J-»j"i 
<J j J ^ a Jl K Uil J 



-III 



^i ^>aij (5 jUi ^ ji ^ji^y u^Jj 



jJI jtjjJI J-l* j j 7 mi 11 1 



lAj Hi I O Ll* I 3 1 9 j " ^ 



*c 1 1 ■> 1 /r j .i jkixJ/ _ r a 



jj> mill ^Sl^o \j\ «UljVi mlj I 4jJllJ! oU J^Jsl ^ ^L^-U IflojLl* 



^1 jJJI CiLiLudl • 

J^l j_c aA] ^jq 4_j^I_jJj-J[ oLiajJI 

(Seedlings)oM^iJI G Ui)? U^Ijjj 
a j 1 4 J^i i. Lt jju *i jljI— 3— a j t JjL_jJJ 

^jJ jh^JI ^1 Ltl jjJI ^LL^J j_5 ^jdj -.,.11 

^ L&J_j£j f ill "tllj L fllfl ^lllj ^J^l ML^ll 

dJ j__ j , £jjj__=JI L^_xi! ^ j U_____V1 fiJU 
^jj__i_l ^ij^VL hUM jL^Vt £_>U 



si L_ 



Jl 



jjJl» (Nurseries) J:l ,7.11 ^ j_S__ 
W^jj J L>^ c*ilit±Jl jta^l SjLj ^ fj^ 

<>j , LfCjJGj j j ? mil l ^ 

j^Ij^m 4-JUJI ^LiUJI J^ULlil 

t L^lc! jjj L^i_j j_^j l^jj^ 

pat <!LdL sill J:Liiil <_> jj ^< 



. (Drought-escaping-plants) 

Ji ^ U l .-.l- l : \\ \ - 

. (Drought-evading-plants) 



, (Drought-ednuring-plant) 



. (Drought-resistant-plants) 

■ \ ^> jj La jy ji f,^g 

jLlill ^ijjJi j-^ll! ^ Sjj_JJI L_gJ 

OaJ i_3 J^j Jlj j — fijjl I g_j jj 3 — \ 



^jJi ^ l11 jj j <_JuLJll uJjjJsJl 
j L L2>J I ft-\[\ AjLj^ JJjJI 4JLjJa jU^" 

6jLjj cilij <^j_iAiJI j-alll hi a ^jic 

£jLj£ objJI J^Ij <-l^, jJ jj olj-iilll 

j <—xAcj f j^j — ■ A VI i jJjI^jJI ^J-jjIs 
^1 i^VI ^gj ? 11 f-lkiJI ^-L j 1 "ill 




j^ji ^1 iLdi j^lS/i i a^ uu 

J a 3ju jJLlI <j_&j_=sJ1 tL-jII jjJj (^ill 
^j (_ iK fjl a j f j <imi ^ L_^_ik 

tj£Jj f 6jJJ&ii ^Jll 4_^=U. r jU^VVI 
ljI ^ jTi^I ^J t^Jl Lij t^\\ 

« jL^-ji VI (5jJ fjf^ fjJ'Q.^ jjG ^jJIj 

aUll J_£ij 1 j.i ilo g^^jJ ^jJI grl S^M (^^i 
^L-lllj JjVi ^-^i^l *L^a — 1 — a 
blj-jn < _ j J^. JjujG jJ ^jll^ jl^i^Vl <^lj jJ 




^Jbil {jja <j j_JjJI jJ^ — na,j j <,^ijc.jji J_jG 

/ jl ^ mVi jpoj ^LaJ J.I Vt ^j-jJI J^lj_xJl 



<jj_jjl dl.j..j— i < i^Liil isj—" (_s-^ 

fjL^ ^jJlLJJ! jljl j^ioj dlliji&JUiJl 
aiaa a ^j-L t_jjUjj i <_jjIaJUI Uj—l-oLl^ 

Lcu> ^j_jj j ^Jl £\ aSjJ <^_L_U (j-ju^Ij! 

6Jb j ( \c 

y»*^l^i dl_i^ — 9 JJj - < — 
j_^Ji ^ SjjjJl L^J jU^v^ 

jL_2i.jp f n_jj--i-JI 6J-A S 1 i^Jt ^_3j jli 

C£ ^ (j-Ia fijjlil I4J jl^ -.TiVl ^ 

itrj JL1LI Jj l ■■> ^j-U L^J-iJ ^ <-ljll! 
^L^J.^Jlj f^JLuJIj j_<L4-uJIJ pi I Liit^ VI 

.lijjjj^illj LijjjjKil j 
^L_j___JI 111 jl lLLI • 

^jaljj lJ^^^A cJ -6 «Ti 1 1 1 ^iljJL 

,j^q Jjj-i.1 flj y 1 ^jJiij < ^ ^ 1jlJ,I 



ijjj>9 Jauajj yjJI jLuiV^ jLlihl ( > ) JS^i ( 



6jjJ (JJP* _ l " 1 a ~ > <LwaLaJI <iAiaJl oL^jVI 

JjuJjJI (^ij-AjJI diLs^VI 

Sjlj— =J1 4-^jJ J.fl .^Jj ( _ r ic ^Ijj VI 6jJ_J 
^LjJIj jlilj l al a -.lij f d jll -H 



^jl J-lAAj ^jjJI JJtJj &L!ijI O^I~ m i I I 

^1 . 5_jALllk ^JjjkJI pLll ^njkW 

^jiJ! ^.iLaJ uAJj f jljj 6jj-i-aJ jLll 

I j SjUJI ji *JLJI dJj-lAJI 

LJL! ^-i I — ol * 5J-jj — i ^LjjJI oj^ 

AJjJ^wJI Jjjl <Klall a~JI 

i Q^l " rtill 4_£.ljjJ <i uiLLq ^_k£. ^_9jJa_ILa 

lj\jLJ J jl rtlVl *LtljJ W ?S - J JLjJLj 

OjLj — jJl ^ j. -s. j j f roJI J_u&_a J} 

tdJjj ^j-jui j^ju jjVi ^ ji J>l^l 
J** 3^ jill 1 j^Jj , L^i ^lil 

Ja Lla ^3 jl ^ i Ti ^ I itlj jl v^m-uLLi 



-liiJI jjlj £J 



J»J jl — j i u^J^ 1 t> ^fV jlj — 



ijL^- jj 4_£,ljjJ SjLidaJl 4_lLu_5JIj J I jjjdl 
^3 1 jj Sjl — a " rnVt J — i jt-ii — lL ^1 




^■j ^ j> JiA aL Jit — lUI 

4*\ \ itr J Sj > Si 11 e»L-til jjl__ua_aj 



uj J C>mS)^ ^L^j Liij w^Ial tW-=^ 
dJl^j * JL*-J ^ jl) Lllll Jo^JI 

^-Lsj 4_3j^jJL jtj^-s, ill £_5l^_i> <ji_jLLa 
jLa£.V (jAiJJ L^Il£.ljj ,^111 Cj^Li-jJI 

4_^UI J^L^I ciij-i^ t>j , ^j^L^I 

JljL p U ^ J^5*j ^Ll^yi jlj ^ " m l — 

. d \ ...\ \ 

oLLiaJI ^ CbdsJI olaaJLI J^ jLI^^Ij 
. <Ui^JLI jjjj 

i-iloj ijliJ ^uLAS j : AJis^XI JjL^j.U $ 

(jryj L_jJ tjrtJLfl ^JJ in " 0>U[ JM_i sJJ-a. ^ 

pi t- "- -.1.1 Li ^J^J tL_L! cjI— C^l 1 " ^ ^ 

i^J ji_iaJL! 4_tl^_J OAJ J 4 1 t£JL) ^j£, fi\ lid '"^flj 

. ^IaJI JjUiiiL <jj11j ^jAVI 5jjIjV1 

oLiV'j ^j-cilj—aVl tjAz SjJaj— wJI ^j^aj — 
i^^LJLulll J 0 • 

J_u^_a1 wiLs jjl a 1 1 >j 1 1 4-ilii_i j ^ * 
dJjj* iiUJI jLLsll ^ q^LLiiJI <-iljjJ 



(jjj otjj jil S jiLaJI Jaju^ j j \ ^ ,ti " H 

j Li — j f I j 1 

J^J^J — *i u^V J J — ^ — uL^a 

Ji .t< U ji SJjS ^1 JI ^ U>j£,j 

jjl rf| A CJ^LILlIi J ^^JU_> <-3jl 

Jc SJjJj^j (jUs^l iijjjwo *Lj a rti 
4_LyljJ tjjJ Ijj ill <iijJLl *Lj_j_J! 

J^ J^LiJU j^4^> J jLuiVl 

mj ^ jk oLjLij Jr. pi jAatl jl <!l_ijJI 

i 'LLaJLl I J "ii ui J I ■■■ alia Ji. L^JSjjl 

^ J^L^l yLJ ^L^iVl IjJi Jc j 

Lfijjj I4J ^ .^11 <jmJUJI acI jlil i_i .m-n 
j j ? " I I J j j ftl l 



ji oUj^iilj oLil — iJI J jl Jib 

U_l J^J * f M 3k <L_oAJl J^—G ^1 



jj jj Jl Jj J JJ 1 jl 1 bAjJ—uJI ^Lijjl '_Mj ^ t j r C- 

^Luii <JLuJ! joijjj 5 S\.y\\ iLi_jJJ jju^-o 
jj_aj LJal — o±>ji\ <->j t*a a . ^ 
fjjwS LaMiL] Jll^iJLl ■ fh^'j f ^ 

: JL Ls^ djJjj Lf£.l jjIj 1 13 I ' '* rt j^J * a 

J^Liir^i SjLt LiiTvij : 4^4! oil JiLidl 
o^LiLJjl ^ Sj-jju^ jIjj^I Jl ;rl" a " jJI 




.Ujjill iaj^U jji ^ilj^ ^ iSUXLi j^BlSM jLi-il iiljj (t) JS^j • 



114 J Q^lATi ...1 jJI j| ? it.Vt ^1 ^1 
■ ' - ' ^ " , l b J^'j j-*-Jl ^jj^lil 

jl < j li ai l J^L^Jj j 4 ^ jU AVI 

^jLcljAJ *Lsil_i^-i Cj^ljJ j*Jaj ^J Lfl_H£ij 
lA 1~ ..>^L ^jVl al* Ur Ljlj^^ ml 

dJ j ij-^j j '• ^ a v J I O^XiJI J.tLfci 

^fj ^LJbj , iLLjVlj LjiVlj oljUJI 

£-j1 "Cxll oLjj-Lu {jj* I i-ilj I tj,J J"ifL*i 

J^O 1( j1hLl1L> J -1 — — _! jj I u^Jj ^LJl 



: 4JI1II ^il ^JJ ^jgS'l 

. J^X\ JU^ J 
<_£^_aJ1j ^uJsl fIj-uj j^JoJ I j ,yy -.M — 



^-ilr^ui l_j_tijjJ1 j^_^Liii ^ £_ui 

f<jj t _^-jJ! JjsI *Ljj_jJ1 ^Ji .Li I ^~ — 

6 jni-j^ oLi.L_iAtA L> iii'i ^jjJI olj i^i U <JL*. 

lj .J ^">- q JuJ-J Cj5 -llij < 4j A jjLJI oULjoJI ijj-i 

S jlii ^^s-* ^-jj— j-lk (5j j— =1 o ojLijjJ I o\m 

. <j ^jJ! £j\^\ 11 

*< 1 I-n 11 jLi ili^l ^j^ 3 ^1 a fi J-^i- 

i j " j -1 ^l-"^ J±*^ ^io-aJJ i_i_uJl ^Jjjy' 

, pi , A-mliC V t j * Jj^I JiLo ^-Lj i^^*C 
^j&l ^0 jaSj : (A—iid jj I .j 1 1 & *< 1 1 j"i * ^ n:- 

4_iLJ1 ,jLLjII j 1 ^ m "til ^\jJ ^Jljjftl 

L] — 1^ " — l^j! j _ al^bJI d - 1 j Ii j 
Jiaj jl ^ in^1 ic^l jjhi i I^Ia^IIjI ajbuU^lj 
Jl I — }Jj — «=j ^J-^J ^j_jjVI dj — i3 ^ 
45Lio_JJ ,^L^ Jl^Jj r ^allj jjjkil j ^jljll 

4_c ' (Jl ^ ^ I l*A_fi > a 1 ^ 1 ji^b-j 

^1 n. -^^1 4^! JLa ^jl j ^ jj ^» ^ 

^ ^.jjJ 5j Sill £jjl — jJ.1 j—xj t^Ulj 



a 



jjLijJJI Jl <il_J^L , ^jl tf^sayi 
J <-liJ^ ^Lijjb j j^ ^"1 1 

^L*LJJ1 <_j_oJb^lj a ^> IL "G^a 6J-fiJL_mi) 



1 ^ Sj-^jJLI ^sljjiVI 



, .7. "II 



i_^U jjlj 4 j ^ 1 ; ll ^Ij^SU ? T. yi 



^1 — 53j 1 L^jb — Ji-a2 Jl — jJLij 

^3 1 ^jljll Jj-^ j^U jjl Cjlj U=U_0 

jLlA^ J>^j t5j-aJlj ^L-«=^lj 

Vjja 4 ^"11 clJ j <__i_a_J_i_LJ I ^1 jl\ 

.Lljj^l 



^jl—L^J r J_l£l jl jl ^ W> ¥l ^ J^.1j 

J jl ~ al i j Y (>_j jLa—iiiVI c^- 1 cSLmaII 

1 J! J <a j j 1 4fJjJ.I 4_£ljJ>J1 <JL_^ 

t> J ' ^J^ j ^' jj- 1 ^ J jL^^ 
^jo 4-u QJI <LjJa fr ijj" - 1 J .^jyi 

. ^Llu jIjII <lklLI 
oL_t jjSil Jt ^ j^- ^ 11 



J_j ijjJ A n j 1 in 4 In ^ £_-usjj i 4^,j all 

4-^1^11 iSLLll ,3^1^ £5>ij jj-q <LlaLJI 

JjJ I 3 n. jil ^LaV l JjJ_SJ ~T 



HJl& i 4 ill \tn\\ y|J *La..l a " mil 

ji ■% ^Ijjl ^jfcl Cj^-J f jj, ^ L — 'fill 

^■Lul ^ 1 j ^ Ti [ t^^Uj ^1 * jUll 

— iii fjj-^ u-^VJ < (grJhjll 6j— % ifJ) 
^ J£ all £-Lij^ dJo^ Jj ^ " ml 

. ^ I nil 1*i \ ml lj i ^U^AJIj -ti 1 mi Hj t j <\ mil 



I i^xLu <Ju^ic 6jb)/ 



tjjjj Li^Ltlj fjUu ^pJLS ^jIjJJI 

i oL-mj^'I jU iTil Jl^a ijj_jjJJ| L^aJl^ 

« (l)J^i ^l^JIj ^LJIj ^^Jl) 



<Ji j_A j i ^jji j a 11 JaI xil 4_Jl ii>^L 

jjj^S v-fiJ^j <jj^J1j iS^J jt?-*»V! 

riill ^1 jiVl JJj^f aLIIj 4jjLI1 S^jj 




. teUXU ijI^JLt jL^OiVI ^( <> ^CjU^IS VI { i ) Jiii • 



J^L^JLL, nU-,il JL^I JLitUJLl 
■ L^^j e 21 ^ 1 

jlLeu jx-* -till I 6jlx.lj j ^ » ,?i J I ^Li <uL:j 

jj y &u ^ILJj - iJ^U^U ^ 

i^yiG t_J=J_^LJ ^j_tjJl J J C ,jjami ^iiJU 



la- 



i ^1 jl\ «^1j <JAjJ,l ^1 ^Vl , 

^ SjJjjl olj ^l^Vl c 

: ^afaAilj i > 11 ^_LjjV j i a <ii *i 11 ^ 

^Jl Sj-iliJLI 4_iLJl jLLJLI ^ Lu jjjj 

oLLjUI ^ Ujjl <JiJ dJjj f ^LilJl 

^alsljJ.1 6 JjSk jji ^.It i J Lj J ftA XJJ f 4 u t iUvII 

dU atl ol J ^ ^ -^11 J jl > juVI ^-LB jjic 

*i * * t i H ^jjJiJl j-^m ^jjl ijjljaXlj 
ihjjl t^I — i ^ -vl J — lJ 4 — iKIl 

jjJj^ tJo^j <iljjiJ 4_LLUI ^iljVI (jA*_> 




^ ^1 — Oi — CijI £ 

^^J! o (3 Jt obi — iJf 

Ji^ jj_ua^ 4*t j vll j CibUUl JL^j Jt-a^f lt~^n «(jLuu)U SjjtJJLa 4_uLuaJi3l 4 ft* 3 Ji^uJ ObLJUJ 



j_j_c 4j^LU1 C*l-^jjLftU fijj—uall jjljUl 
■ oUVill 6d^J mil Jj^Jl 



*Li_c.1 j jJI^ ^jiii'^l 'Lolkid Cj I jKiJ-^i i i i High 

4-^1 oiL f > < \ < \V^UJ (FAO) 4_JlUJI 
j-^i cj!> Sill dliJ L jL^JLi! 



i 1 j L £ l j U&j d r £y>j *CiL»l_JLil jl ^ ^ 

| (Quercus rubor) Ly lJiJI ^LjlxJt jU^il 

| j ^ ;H t_yaj-z*. oLiL c ^ ^ m jj j ^pjt 

j j^j-Jj *JI — iilj ... j ill ^^>t 













^ < ,v 
















\ ■ \,r 


erf J*" £ ^'^^ 








— = uJLJI j^UjJI 


T\T h o 


< <j jJa tJI O JJ jJI 


TTA.A 









vZjLLiJJ 4_tjpLUI CiLiluIl <i-jAi_£i ^uajj 
r-WU=Jll j i^J-aJLS - Lfrjj 1^ ^ iJ^JLa 

(jlu £ oLjjJiflj sC>Ltjj sJI JjO UjJ i _0_^ 

J^^— ijgS maa II <Ij Lj . ) — j ft_j1j_aJ| 
^lill ^J_J_iLil k_jlj jJlj J jii ajl ^Jl 

*' ^ j 41 1 ( ^ ) JjJ-^ ct 1 ^^?^ -oLLJiJI 

^ i i ai 1 i j-f-t qI^SjaI ^jAa—J S >jl a> j H 

.^bJl^oLUiJ 
^.Lt oLLiU 4_A_l_J1 j^l j_aJ| <_u»L^ 

Sjj-^ ^Li 4JUJI j^A jkllll Lai f^UJLI 

jjji Vi tl-jjt "i ^^1 L^-I^L 1 ^ g^Lajjl 
LjLlo! fjj^iuQ cibUJJ 4jj^Lijl oL^il 



mm 



akm h&mt auuu 




<_J^fI ( *J_lj 4 j £.Ij_u=» oLI £ 

Ig^i hj^-jiW lili&il) 



_jji 



LlkJLI J^Jj- 



jjL^JL (3 j ^ mi l jjj^Vl uJ^fJ 

4_l__a *^ « 3fc Xj jjl UjJI Jj-^i- £_A_2kJ 

u i j iUi LLL^ii 4^ui obi 

Jjl nJI 1j_A * A %1 jJl£,J Jjj^j^l 



5 j,^ J£ jl—Lu olc (Latex) ^ i illl 
t oLa C i — jo-j J — 1a4 



ji ? itiVl J-uaj LsJ — It (^ijjl £^1 l^Lu 

j ii -(Stapling Stage) £A\ j^HI jjL 

^ l?-^ caIAJI V' * oLL_lL 

. jLua^Jl jit 

< — t^j^J — ? — ^UjuL^Ji 
4j^J <J-^' ^ t^^Vb ,5 J^>=^I 

.<LjjJ1 fL^Jjip-* xi_c.1jjsj i^LL^Vl 

(Hevea brazil ten sis) J^jl^JI LLU^ jLil 



oLLJjl jl ^ rt,i ^ jajjJI olU ^ ^JLi 
r <iLJI <iji,j <JUJI ^LllLI Luaj 

^JLjj ^j-jJI oLl x_ II jl i (id ^Al 

jl ol j MiL^VI 4iL=JI ^ ^jjwwJI 

(Acacia Senegal) ^1 j 11 L^_a1 .W* mil 



^ jjl (Gum Arabic) (jj^Jl ^^JJ i 

JLj^JLI jiLi cjLsAjIjJI^ ^ j^. j^ o A i 1^ j 1 ^ ^ 

Ai. j3 ^iJI LjjjKlljL^ilj f Coidia niyxa) 
ijLua^ll 1 — a-i-Lj^ — & oLj! — £ J£-j2» ^ 



J > v^ H oL^I Jl 



j.Lkiljl ^ Al oLLx) 

yjiJI 4_JLJ^[ ,'1 \a 

*l — — j — mil fJb 
AJX£.J oljLL^fl LcLLua 

JJU ££j_iVl ^ J Ij j> -s Ml 
a \K la 1 1 4_L>jJLj <j_aJU™fl 

JI_Ljhj r(Vo3canisaion) 

Q 1 Cj j ^ :'u I fll 'l 1^1 

fxsu (^ji lis j >Lf ^.>. 

< 1 clluaJI oL- ol— 111 

Uj^it CjJ_jlI ^1 Llkii 
CjL-£.1 ,V^a ij-h ^^Llj^l 

jj_5j^ L^s_>_i j_j-=»w^ 





jJJJjuljJI i Mi l \.\ 
















UI J^J ASS. t J0J\ ,^^\ 


•jLl-iU 1 ylluijliil ■ idl 1 (juoJj 




■Lulit iIjjjOJJjw f Ll±jj 














. jLjjJI LLjil . Ljit . Lj(j*4l ■ lit > j^ji 






















<S.i^li 4lUI .LiUl oLUI 


, JLlJjJ! 1 li iiiiij iij 1 {/uaS\ 








ri^J^Vl Sj^JkiV -M^! 


{jLUtl] n |i LiiJ p LuJJJ J, jjj 4 L jJ U 




iljilji ,^LL31 ij-iu (Lwjjjj nLjjLujl 














.LijjS ^jjjfiii , L3JL . .^ft n Cf- 1 ^' 




.11.1 , 1 


.jjLlj 1 jiiil 


ill 














^LLJI.5^il<lUI 










: " ■ 1 jjj^ 










JjjI^JI ■ Luiujijj i icJI 1 ju^]1 










i4JSjj-.VI Sj^II 






,UL^I -L>JU ^LJlLij ,L»i ^ .Utll 


I V 1 :■ j "■' 1 1 A A jjjjl A 'Jl-iyi'l 1 
















ilJI 





. a > t <7i -s- 1 i jjj. ^JjA lii Jl Cil ^"»M1 ^jmJJ ^Lui ^Lslla (TJ J jdi * 



ukum Mpiui at^s 



j^Jlil jU — oa Lei <(SaJicin) c^-^JL-.Jk 
c^La-^/u L^ic. LS ^_3 (Tamrindtts) ^ai^JI 

(Mai lie) dJ\ a j (Citric) d_,j 2 ^ 

>i5j-L^ I— ^ .(Tartaric) d^> >Jlj 



^L^Jj Jjj r ir jU II plj"l ...jj <j!ajJI 

^ jJL^l{Oleic) dJjl j (Linoleic) dJ jiJ 





6jSU 


cw jj nii^iil cwjj h^jJ^I Jilii! cwj 




-(EuciilypiUii dives) £j^l ^ jjiKll 








^L^jj 1 j, aj| jjjj i^J * jltl jjjUJI CMj 




Uj^' * '"J ^jj ij^^l OJjJ 








,j>l£]| c-o 


I iJjjjj- ■■■■ 


-!^j>1±«JI CjIjjj . j,jhilSJI t^jjj 'Jjjll Cm j 




U"lj 1 — uJl O-ijJf <jj i nL&W C^i^ 








-(Edtvcs) jjiKll ^1 j>\ 








^1) j^UUl j^j 






J| jLuj 


.J Ja_k^JI h > mi -i O-tj 










J LJXuL-j 



















.(Pinus contovta) 






t>jj_i LaJt 


. jit .<a-H 








^J^JI 






tj* ■ J) * 1 J 










^^iil >4iVl j^Jl ij.in 




.(Abies alba) c> ^ii ji^jt ^ 




(Piiius Pcninphylla) ^^i^l^^ 





(C^ljjJI j! L^kdl ^ i ^11 o!j <_j3l_ilil 

(^Xa lj iri 1J ^1^1 rot ^jJlllj 

Jujia ^IjlJI ^jaU a^j i isz\\ 

^Jilj J Chi JjJj ^oVl a it aii Lj _3 

^Ijil ^-ILj^ {j^ll (Taxol) Jj IM <m 

L_ii_9Jl (^-o — ^ — j .cujj iOLjLkj 

Jj^Lo^tlJI a jLs j^wjL j <(Seqi.ua) Lj^JI 

oLj — ijj — uJll jj — lxi jL_ ^ -it 1 uiiji 

j^j jJj ljj& .(Taxodium) "^jj m^LsJl" 
^ j i Ullj 5_^IjjLJI 5^L_all fjjSJI jlj iJI 

^LklJl^ljij dJJ^j^ ijLois JjLg ^Jl 
i>V o 01) K Lg^ I — dJ_c UL, n 

ijllijjj-iJlj Milt oLj^uJJ (_JLx 

-Lj^dil ol^jj-tiJi <i jjl 4_a)!lUl 
.fjlj^pJlj jL^ijVI aIc ^^kjjjlJI ^ j£.L«ij 

_ ClLJ iJI jl a Mil 4 f-J ^ Q 1 *" J 

Jlj^> - ota-ijJjJi j3 < Jlill 

Sj_cL_UI t \U oLxj-i^^wj 

(Tecoma) _> iLJ! j ^ , ^ Sjj_s_!Ljs 

J- S^. i u Lr ljt (Satvacioria) di j i^JI j 

Lol <(Trimethylainine) ^ c j ^ ^ * 

CjLu jjL_ i-taJl^j lu 1 1 *i I i d t- ^ a -v. ^ 

tlj^jjisJ! ^tJj Lat c^OlJJI^ jl ^ ►T.I j||^a 
fCjij-i i j^ji .i-'^j ^rjj 4,> u i j^, oLi^ajJL <j ^gjjlji 

^1 (Diosgenin) ajU 6jLai ^ ^j^ ~ 

.L_ujjL^LJ! 

il lZjj-jJI jl a^_uiL_i J^=vjj tlilj—^ 

f(Quercetrin) fj^j^bLi _>j j^Jl oij-^ 
i la> ol ° Mai 3 j l .t. T * A...-y ^p 



[ _ f JLl1 (Bur.scraccae vnr Bosueiiia) {j\ i_1J1 

d — uspL^. _ ^—jjjjJI ij^j j— =JI >wJj't ^ j 

- <sJ^ — *j — fWj — *j — 

JJ Jl r^U jl rThl iJJj^ .JL_* J-^iJIj 

ji n' .j- u LpJIj (Pi m its Hale pens is) 0 - <U Ji 
{—^Lih fj J — Lcui jjLljj^ I jjt oIjS c. ^3 

Olj^j (Boineol) JUijj_JI jj 
^LLt ^ j^c^jJI jL^l! Lai 



pi ^YiljJI JjJ_sJJ fj-i ^ E feeyjl a 

(j* SjLjJJI ojjJJIj (Palmitic) d > 3 LLJ1 

&^oiznil o jM^lil ji> »il ^ (Balsams) 
Vj-^-'j ^jj jjVi oIjLc ^ 

^Uiujii jUlAj ^^jji 



^ 5jl — ^ — c (Tanins) < aJjJI jl^il 

Jijj {j-^J <w3ffiftU JjlAll oLA j^o 

j| ^11 j3 .(Amoiphoius) bjj\ } 1 o 



^bjVtj ^iiUlj ,3L_«Jlj jjju_Jt Jj-ji 

-iiljH La^ ( 4_JLJ1 j^J! olj 4j^\^\ jlj^ill 
jlaljib oLliil jL^Ll ^ JJ£ jl^U diS 
U"i mil jL^_llI£ <Jji*JLij 4iL=Jl mUJI 
^ > j..:> >:n (Acacia Niloiicn) ( _ J ±_illl 

_ ^L^VIj jUIlil j ^iUJI _ 

(Cord ia ttty.xa) U*4 1 1 Lj^aV LiLuiVL* 
dJl^ 



, jj >"H jLwlI ^ iijljll jl jil jij] dlj^ 



HkblM <y£Uf QUitHf 



CiLij-a-llI ^.ni jj^. 1^ \<t j3 jl^ mi ill (j^i 

< \h mi ^ II ojjill dl3 ^>j-q^ ^ j-t ^ Oiij 

ol j <j jjU» JjI j_a oIj f ^j-Aj i^^ 3 ^^ 
^a. i_3 1. 1 LfljL^aJ A " r Jj oLjI-jJI 

Cia 1^! yJJ! 4^IjjJI ^ij^JI 

ilJjLsj] ijLci^ Jji-fi fcj_9jp La i_t,L. 



^liajl 

r^ji j j -> llj ^ m.\)U Jj.i_c.VI ^l—ULj 
t 4iLLU jjLu-vaj 





iSj^^ ^JlII _ ^-^2-i^l 4L^kl^j 

^^jJaJi L5f_j__ijlJlJ 4_JL_£. 4jjL_i_a__-i[ 4 a j 5 
4_£ j_a_pJL I ijJJuxJ i_aLi^xi ( -tl < . 1 t\ft .\ U \ 1 1 
^--- J LS-^^ j ^k 1 i tj 

4-. 4jj ^\ ( Ujl ^ ^1 

^ ciLiiJUl jL_2s___l1 ^-j-u ^.iJi 4_ii____Jll 

J ? A t JX- ,4-J! ^ ,7iti ii,^" 4 qkiU 

.^Llill cm oi------i 

J^U. iU^l^ 4\_iik!i jjlj^U (jj-^ UUJ! 

JUJU 

4_j \ j M ciiji i jTiIIj 

J^— * «4jj__JI Cj>-^JJ J'l 
L+pi 4j tj-s-jjlu dj t"n 



mm'i U ^I-n mi VI Caj (Cemtoiua) 
ojjj i _ s JLc r ^ j" ^" ^H! 4_al_2_Jl t u__ti 4aLl1LJ 
fO/t^/ sp^j-ljjJI — a ^ j iU 4 ft j ^ cjIj 

jl jil (J-O 4 J i^AJ £J1 4 a_J__Yj v^Jjf J ^ L 

,(Tragacatith) 

4 -^_Vi_ n Cj\j 1 a lL j jL_ii Lul tj-a 4jj(JL___j 

jjJI j, ^Sll L^Jlo ^jL__JiVI ^ U "1 jij 



SliLs Ljjl LS _ii 
(Mushroom) ^.jj J-JL1 

^_i^J 4J j. _ M , j obi ii! 



- iJbJl ^IjiJ! L^l^Aj 
d ^ oIj jLoAJl ^jji' L_Aj_j_c,j /jl^ 1 .11 j 

> ■ .7.% li jAi > 4X-J|.A^kJ>I l-L-j p t-flU 



Jjnirt-^ W ^ .j-iLi/l jjjU/ — 4 Iff' 



*J^b ^jj^iii v Ulavi ^uj) 

wilkn ^LLII 4n ii.^11 jljjdJ <iL^VL 



jl^a Lai ,4_i£ ^11 CxjuSl^JI qU 

^ 4 ^ V i a 4^_cLlL_L^l 4 n V a jl 

^yaj ,^Lx J*S mi t ijjjj J.-JlI Jl 

Jj^—LJIj rj_jjtjJL Qj j_J Ljjj_J1 : jtjl! 

J^i_j ^j^ uujJIj , J— jj fcjl ojj — s 

U 4l^a Mil jl! 



.JaJjJI S^i 



l^ljjl 6 J - 

<J_uaV ajU JU ^| jl c^jLja ill Uj-u: 

. Jl fill Ml^rU II ^ 

r t J<^ ll <ijJULI Sjll <jj^* ^jjj ^ - 

A^l^j m%Ml cl^^UI J jl\ 




-aJI Jl i 



tj^Lu ^1 ^iLuiyb ^jj^gjjt/ oLlLjk y/ Jjs dfrr^lt/ ij-uiiJ/ &Ljj£JLI 

^^5j_uu 4_cLi_u^ ujLiii— ^^1 4 f . I \ j ^ .jjtj 

^L^uii SoiJ tiJjj ^aVt ^oiS ^^ik jJt 

obLjJ I dil — ^ — Ti-'ot <>r i mi ^> U Jjl _ 
l^rpLajl ajlxl (J^joj aJi \-%~\ * -LiJLi^kla 



f UJI jl jJl L^U K.j V U^VI Jlg 

^ LijjJ >_il — itl rTilt) ol £^1 1 m~i CjI 4. lu 



^UJl jlj^aH L^ftLiA" ml £el_a_£ t> m ^ J 

J ^1 j "i 1 . 1 1 jjiaAJ r^lj. iijL^XjJl 

4 — ai — 51 ^ i >L dJjJj i^l =LJ1 jljll 

1— ^ — a_ j — mi j jj 4_i_ijJu oLnUjMdJl 



i ^LUUI ULSail 4_^liJl s^LVl ^ 

Cdt ilfl Ifl'tJ ■_ il wa VI «l^a JjLluJ ^jLJIj 
— iial^UI I j "i S j * t^i - C»icrLj_t-ajl aJA jjL 



.^j^yi m,^ 11 cilcli jQ Hj 

s-t * i > ^ 4 ,^1^,-^. ^ ^jj^** * I j * A (J^oLa_ill ' 

jl LUs-dt ^1 ^ Laj j] j — liijji jj el -v- til 

jl ^JjLi j ^1 j sj ji iji^ M~i jl "~>l ii^-^ 

jl .jjjiJ <li^. J^l ^ ^LJi Jjl^ 



5 jL<^ v_jL 

^— jlujj La-c I — i.! oLcl'i i a jljbjjl 
■ Ij'iU iti'ilj ijjUolS^I aOiUJl 

j[ i 4 *\ io U jl^Llj ^ aJI jl j ill 

j^iijj oLc-Llj^ ijt a ■> "*> 

.^iJl! v ^ll c t jJlj u »i^tl v ^iiJ1 
gjj-^iil t A^yi ji ^ ■ Mil ^1^1^ 

j CjljVl 4-^1 ju,^ ^ bu_* ^1 >1VIj 



La 4_kJ_L 




1 




^ -I 





J 



1 i \ ! 





mi — i ■ 

Pin • 


si 


Iq 













jjiJl 4 .JaC |3uj3 l_A rtr^^l ^t-tJJ-J ijLi. Jj 

i_jl IM-i ^1 oL-iii^Q ^ J TV ~l J JiJJj nlU -V 1 1 

^JJ _ i_i rtl "Y \\ fcjj L±lj _ 1 ~\ 111 a ^jj J*Jl 

C U J » J ^ ^ ^11 ^l^Jlj '(J^J^ <^ttj-Uii 



4_4_JJJ <~ 



1 u^j'j- 



£ ^ j 1 ^ (Glue-laminated wood) 

AjLjJ (^Ij-l L^lj 6jJ> ^l.UI <_A mi ^1 

<UjU\ oLl^ Jl 

JiJj Jiiilil ^ iLuo^LJI jl Jl 0^-*^ 

£*l jdVl lAJ Jaj-lj—jJi Sj— S AjLjjj u-j ft r -n 1 \ 

O^j'j *fl <j1 Of — =tj .<Jj ua Jl 



oL^Llil Jl 5 j^^li £-1 JVl j-ki^ JijLcl Ifpi 

j^iljJl jJ j^LjJI 4_iLk£. pUilj .<j Jkll 

{jjq ,^Ai> jljLx Lr k. Jj n-> It ^Jkail 

lIiLlmL-lLoU j fiijlcl A J f>f ^Ijj . 4 ja n ft 

* ml I j iti'ill :J^Jj_4 o^Ub 4_jjiLtl 

^JaJ 4_jJji C fj__ J jlaVl ^-J-JjJJ 

tljj.^lj _j_^UI oUK o Jj 

!^jjJl '> ,n i [] J 1*1 i&ti5 Mil ol ^Jl 
pUUI ijljl ail V IUnj .4^^ll C l ^JVI j! 
U-a*^ > j wijJ i ^jJ-^J1 0^ 

oLliU! ^L^iJl ^^LJI 



J * ~ JJj jju uliVl J-A f&4 ^ J --^ 

^j^Ia L-a| fibJ ui&O II tL-lLdJiJ iai a 

^jljJl ^ ^ja -■ "11 jl ^ i lUil ^ ^ "v. 11 

" in" jl l-jI jti^yVl J_Sj .^Jul^JI 

£iJ j},,. i± j^jb> A ual ^k. oLu_^La_i 1 (j 2^. j^l^ m 



^1 



jj^j >11 Li jl J cj I^I-l,^ ^^ji 4 ' " 



aL^)II ^ UJ ^I^Jl Jl Ejli J^Jl 

3jL Jsl^ujI ^i=JJ ^^kLil jl Lr ujUJLI 

^ni_=J1 ^La- <_aJii L^Jilj j^Aill 

t>° JjL^LI l_^L=J1 ^ j^iuJI V1 1 ^i_a. 
Lij1jj_o ijJ^- 1 j 1 1I ^"J ^jl ^1 t4.i julfl.U 
j^? t^j-^l fiL^^I J J-^lj ^jJ J! 
.(Plain-sawing) ^.UII jl I^mm JI 

(j£jf^»-I < '-^ L1 tJ >^ a - 1 CiL_ii.t a 11 j iii aj 

(Quarter-sawing) ^jJI j-^jJL* 

^ ^ . \ -N.-1 1 l*Ll ^ j ft t il^J_J^ | > LlJMj JaJ_LU_jJI J MM j 1 1 

w i^LJl < \\ * jJI ^1 jJVl jljr.^ 

^jJI fry-uJI (OLilaJLI 4_JUJI 4_j_« i lllj 



Li 5jj ,7n II ljI mi ^Vl ^ ^AaJI ^LaJ illj! 

j7i"j \..Jk* 1^1 j^jO ^ 'ill l_1 Ml^fc 4-1 I Q J t 

jjjp Lowo kj nijJI j_iXuJI <_LjjuLlj fj>a^l 
^jLi JJjJj .1 fj'i o 4 ^ "1 U l ^1 jPH 4_j_t 
> -.xj-nil j iT, ill ((Jj jJa_l ^jj ^1 * t 1 ulI a "if 1 
a j j ,7/A l ujI — ^Ii-kVl ^ 4 a j i Jll 
^lj_lJ^U L j "1 jIA q 1 1 iAji dJj xjj 

£jj mUl (_il mi (jl 0^ J « i ll lj 

Ji (j^LwVI & >" jJ I 4 <U c XjujJj 

^ jJI ^jltLllI (j^a* Ij'Lj t j-JjLJI SjfL^L_ O (_^^JQ 



s^UJj ^Vl 4JIJU Jl jk^Vt j^a^Jj 

Jl 4_J_k_»jj (_£jJl ^ jjsJl ji a ^ .4JLa 




^Jjj ^ U~ \ n il bv j. i Cil 4 4 *— J * I I ^ > a; 

4_.iL.lC ^ I (J jJjfc J.^ aj <Jll jl ^ * ,1 
jj 4 j \ , t i iJl Jl£]| jl £jj_^J| j j iTi q" 

.q^I j^i ^1 1 j *\UV t 
I j * i o j J^L^ pU jLLj ^1 JlUI 

<Jljl J j J " t ^ j I j n jl"l ^jALl^j a ^ 

^4^L j-*i IfrwtUI't jl Jj^JI ^ AI3 
^jjIjJI ^ itri'H jL jj 

oa=u 4ii^u .^.^ ii dLts^Ji ^ijjj ^ 

4 1 ft Sju^l j 'L.^.ij^tL iijjisJI ajjb 

(3^ SjUa (j^-a <a^li!l ^LjUl Lai J£ 

4 ji G \ qjIj^ lu Sj£r ^jJI d hC 1 1 ^ >Ua* 4_s_LajC 
jL_uj_j.ll ^[^j^jJI 0M [_j_i_il j| <( j„*_aJL j 

SjL__v 4__-LL__ 4JL Jl£J! jj__ 4_SL___ J_I ^ j 

Ji____l 5___j__JI _ ^L=__i)/I j___.l 
lll-a 0y^\ ^1 <^ j__JI j 5jj ^^xvjiJI j__Ji 
jj^l ( ^__i J j _ ^__j_Jl iJLi 

6 1a ^ JS^ ^ a_Lil j 



►Sjj_*ii_JL1 . J in ^ „f1 



0I3 Ail uU^^I 



JjI {y> ol =. — -jAII al^a ^4-^^ 

[ g i^j-aJ ^J-i (^-0 y d ft mi i 4j j mi aJl 



jj^f '-^-^ i3 ^ a 1 
.4_JLilll ^ Ljl jl* cJUVI aLJLt 

^j-* 4^lS i.j yfl ^jljjl ^JL!JLl Lo] 

i^Aj iaJi «Ljj i4[ t,Sl I 5j— a— j^lI! ^ J a 

J j ^ J jl_a jj-^Lt j.i v> ^ " > Lj^ 1 (J™*- 1 ^ 

4LJL_^ ^ (4 g ^^Ul SjULI) Jj all 

4ili^j y i fti^ ^ jj jjjjt J j H 

^ZjI JuJsl JS^ «- " 



4jV (^jLLJ! Jl ft * 1 i,i)U J^JijjLajjJ 
f-Ljo ^jjo 4 1 -^jLaJI J_o! Jiil j— ljLjJ ^jL^-jj 

4 q i Ml (j^ajlj-aJl ^_ya (jLc j_j d lli j 

_JjV! c ljJVI ^L^l i h 

jJLqj 1 j a 9j ;1 j .m|j 4_L_J=J,1 (j^ajljjJl _Y 
.^jj^jJI ^LJl^l ^ 4JjVi ^1 jJ^! j^ 

^IsJL) yijjl JJtJI ^Ui) J^lj^i • 
£_jjIj 4_i_LLil ^j^jlj^sJI [ 4 j I ft r jju 

6jj^Iilll 4 > ■ > i 7i^ I I ^-IjJVI oj^j ^jll^ul- 

»tnj .O^q^UI jljib ^ .ij„aH jlj_C^I_ 
JflU ^L,uj1 ^Jt Jj_ua^=JJ ^IjJVl £ in fi 
e^ljJ^U L5 _i^ljJl JU— uSJ-jJI t L_lLi^£L p!j_i.1j 

^ Ja_i^ jJjJI j 4 ^ jq. ^UI jljvlL g 1 11 U _ t 

I (j lj J 4-L^a^Ul ijUL ^-IjJVl 

* t jXm&JJ ~\ Jil ^.J^LftJi Li|J=Uj J 

Lj\ jJ^ j ^IjJVI J^uL^ j 4 5-^^U1 ijlil 

I ^ 

(j-O jJU ■ at J -\ H rn ^ J^_iii_ij r<^-3 mijJI _ 

^il jLI <i.^^Ui j| ^il ^ LUj <ji 

^IjLVl 4jjv«ijj (j-ijI^JI 

4iJaJ,I yAj| ^jUI Ul^d © 

: Lipua! S Jj4c Llj-fi 4iJsi1 ^ jl jaJJ 

JjWjSj^jJI \ ft 1 Ula jJL^Ll ^ " ■ ■ ■ J^jJolj 

J-ljj <5jj — j±j_Ll i^jl — tii — ^k^l (jwa 4 iAc. 

tLjj £j j j<tl qT &1M ^ ^I j .-L^_..u^U 

■ J J. IJ I^ Jl 

Jnja-aX-j-Mj 4^gj q ft j^aj! ^jjC ^LjjI _T 

4_lu j-iil ciS ■■! VI fjjjlj ■- Lt ill frt Ail 

4_JbJl 4iLLll olj ^1 jJVI tjloj 
4-j ^jl ^11 CjL1_jJ=JI &A_i^JI 4 j C jillj 

jivi c i jj vi j .t_auji Lj_jl_^ji 

j! Jflj Oj ^ [jr^-^ jJl CjLLi.,^jl (ji 



^LzaloV ^1 ^LLLfl Jio ^IjJ^U 
Ljla II |jj& ^ Zs\ ^ <XJt& 4_sLuil dJj 



I ^ 



L 

CjI i j i ^ II i-i mi 4 j In f. dLlj J-JLj ^jj 
LgJj ,pl \ J i II a ^ (j^ ijujLaiU 



wJlUl d^uj ^ <c l jJVl >1 iVi! wJU 



i^jl^Jsalj ( _^j_Lq! ^tkjuj ol«i 4 iii_jLa — j — A 

^jjnk^JI CjIjjjUIIJ i^jLi_fi jJ^lj <£^uLa-J-a 
f^^ij . i l-=»JI tJLi ajl ^-I^JLj ijjLL^o 

■<Jj ) 4 K,Lajj_aJI jl ( 4 ".. > i >T. ^1 1 

.^UljillVI 
^j^o i_L!l wj ■" iJl ^1 ^Jl ^ 5 1 <-i j 

jl ^il ,_jivJL4j I — j3l — a j w^l — Mt,_a Vl 



wjI in ^ VI L^jIc J i fl a ^i AS Ums (J^lalj 
oLuaLa J^-sJ <_^3 1 4 J J m a II CiL j^II 

^-IjJ^ tj^jj .oUjJLc^JIj ^LlII i_al_Lul 

f^rVjaLzJiVl <jllllj SjlJI ^£ jL_ujjJ 4_i m\ 

^ ^ ^ 6j j^iiiil ul^VI ilys ^jiQ i ^ ill 

at =JiVI (j-i J^l — Iilj ill oJ-^> 

c i%VI ^1 /l ui ^ Bj .^iLJSU ^Jl jil 



^iw^i c iyi 



ojjL: ^ii 4j , .t, ^ii c i ^j^i 

.^i H fiiJja < "i hi* J * ^>j-JJI li^ L>i 

pt 2JI jl jll ^J-lJ_C LaIjjI 

jLa-Xj-^il jj^J ^ L^jLaii^j > ?! .mo ^1 

^1 Q 1 . .tj i^i i/n „^ ll j J\ 111 11 i_i oLsJ-i— a 

wiL^JIj ^Ij^JI Jj^Jl s^-i-sj, oJ^Jt 
4_U3_Lma1I wjL-J^VI iii^ j3 j .U^j 

■ J tU J 4 |a 1 rfj-lll oj" 1 ^9 1 ^ '-1 "4>J 



^UJJI Jl^ jjL^VI ^ ^W^^ 1 

jU ji.I ^ II Sj— l-j^1I aj ±> e» ^1 

iJJajj pl-> JJ^II ^ 1 wJij J-l_] , 4 1 1-ij> 

oljjJI JjVI :Ca^-!^j 0 

Cit^a II 4JI3V 4_^LUI ii^^ilj i6^j_L«=JI 



sMJ! jl ^JLl taia JJj Ojlj 

<j ^ijJLl ^ygSl M^a il 4iLwaV LJ.waU 



Uj i pL£T II lj q j q 

jl jLi JJ 1 j < A tjAJ JJU ^JjlajjLj <tn in ft 

5 jlj-^JI ^-Lp ^l>ii Jiwb 1 ^ > h-\ "ill 
^ji; . *jW;U jju .a \ A ■ - \ ■ - l>j L^i 
Sj in Lol Jin s ^ mi)U oJ^L^ 6 j mi 5 1.1 

^IjJ—zJIj wj! j-jV! j CjLjVI fcl=*3 Jj n ^ "vl 

.(^Uilwii^JIJjrKLVI 



^1 



^I^JjVIj Sj »t. qlt <_ cLv kV> 

j£j wj j ^ 1 a. 1 j ^ 4 j f.^j ^jjo E_Cj J_i. 

Jl 6jOJ^J 1^" in O^g 4-iJ Ijln ml 

4^LLL1 ^i-J ^1 >:L i„ £L->j t ^ mil 

^Jl jjLi ^Jl \ qj 4 ^ "ill 4ju 

,^Li ^11 LLaj ^ j Jj t "1 .,nj 

^jLijJl /ya £ j j M£> q II f-! j 0 

JJj Jju> .LjjJkil oLuiLall i_i mi L^JI 

^j^ajjj i^a^Ul 6jl_lL ,J_jLij_ll ^_uiAJ 

L+L-v^lUla-LjJI 

■ «tVI i'l iJil I^jqI t la <jj£Li 45_lla 

^ji j\ Ut i^i aii L^-d: ^1 1 ^ 

j S u&bM) SjUlj C ljJVI Ho 111 w..m ^ 

^l^i^ II £jl _>_^ <-^-jJ j ^ 1 ...Il 



^ ^HLVI ^1 jJ1 ^1 >>i I^-uijI Oj^" 

^.U.U II JJ^ jljj jjj ^"i U mi ^"^ll^ij 



<jlj_J3J _^AJ ^ " ^ WJ I ,(^J^^! <jj_usJLl 
^ u^fll JVI $\ ^ ^uLjU _■ ^ ^-jJLt 

j a" " ..ill |^u^_jj^ nd t ol 1 I ,~J ^ ^Ull 

ol_>-x-ij J-*^ *S* jl j-Xl- kJjLi ^I jJVI b&A 

lVI J!i-fl eljllVlj mil I ^jJlZ^ 



^ i^^ii d . ■ ■ I 1 1 > ^ ^j , > ~l *C L~J li _l J.l III 



CT^ 4 — A j La r u «~>^ fcu j 

4 ^1 ^ o J-t iajlAll km M 

* MM a r Jc J j. ^ llj M vjjj *jj 

Jk CjI-^L .c. 

*\_^KJJ ^JJl jj^Jl <:^ n > c . 
3> Jl 4_iL^L j v g <Jj JJi^ 

£ rtnl SjU i LjJall • 

tyjii— =J1 r jIjlj^ j j > .... 

wi-iiJI 4.J £L ml jjl j r^jiJJl 



k l t -^ - ,i 4-3-ujLLq i >ai*s j| 5^ jLaAjLijjLl 

JciLLj JJjj f( yiAj ^jc l_jb JJH ^ ^JLjJ L j 
LLk^i, jl oLjj_i J| jl jil &jjb oj l aj 

: <j4f^ Jl^i 
:(NaOH) iUjLsJ! bj_*aJI *L_aj 5[j 



J^ji-ili Li. ^ Lju. L _j.U ^ ...I 

^ LflJ ^JLjJVI ^jJ-I ^^mjIj j| rLfcJjijiJ 

<_L 6 ill j — c a>\ — ijj 
J^-aj ^-Ll In ^J*J ^J— a 



^uii c yy^ ^it^j m.i 1 

» * jj^j s&lj 5 a - 

1 j-4 j f <J SjLaS[ f 1 j 4 t j t|rri ft 

— % * Y — k\ — oj^ a "1" ^ jjjl 



t> l3^' oj^^ * 



^1 IfJf jjj tfji^l L jjJji^u^^LsJJl 

j-i ^Jb! ^ 4ti ^ |J| j! ^JL-JVl jIj^c! 

Ji^J! ^ u_il_JVI J^uJLij f <_JLt 



< j ^LJVU!j-tt JLiSI jju 

jl ^iL L^UU 4>W. ^Lil 4jJJ Ji^ jl oi 
4 — jjLUIj ^iljjb ^1 ... > ^jVI :t>JL^ijjJfl 

^yd 6 j J t *S oLi^ 4l" til i'n^ a II U ... t 

iaJ_jjaJl ^ , 4-6 ^1 1 \ CjLlLhaJ! Ja- ^.^j jj 
1 6jJ, 4\^Lmj 4_iJ_iJ_i. ^1 ^Jl (>j ^ *i t j "l I i 

yjdj ^IjJVl ^ij^i -Sjl^-aJI 

J! ^L^a^ ^i^iVi jizs aJj 



<jjj II 1A1 *! • 



<jjJ_LJLI «_Jl uill j I ^1 u Aju — sJJ 

pij r>^ €b j 1 ^ U all JLij^J 



A\ i ^ »ll ^ ^Jljj i-r-Ti fo-j 

Ut uaJ| I ft ill * ^Ul <±JL* jjua_aJ 9 jl 6JjL 



■I t * j'^J f ^ ^ f J^" 

xJ oLUUJ ^1 JjoM ,n ^1 JM^J 

^^i j i i ^ j^u/jj I |j q ^jljV j i4_jJLs_«iJl 

ciljLyLiiyi j oLjlLil v i ...> Ljj 

t _ r L LjjjI j! o " r I Jbjj " p ^J^j »3 j S j i 1 1 
.4 t \ i ^ L ! 4 ii itr ^ II pi ^ ">\1 1 { j-*> oljji^Jl 

a j ii £ 4_4-oji 60 ^ "11 obV^l r-j 1 ^~ I ami 
^ 4^ 1~i^"i 11 oL_cl_j_uaJ! ^lajj-IIS 

<'1 1"^" <j>jL1J1 JjaJI ^^jy Cy>3 *(SJ^ jL-t^J-ajj 
JjtaLS *UjLa oL^LU I j ti j^ jOjIj 

^ ■ —11 jIjAj-uu^I ^k. tilJj u^j 

O-O J Jl^ ^_!-Uj_lJl (J^J-S iijjj— =J.j 
jl jjLl d > t j i ^ a ^jj uj d l ^I'l ,^11 JjslJI 

^lliVl ^1^ J^H AJaJj cjjIjlJll wlUH 
jjl jlL Liiill <_yaLll] JjaJI .jh^ 6^' 

alft ^ I fl"l a^l j " ^1 <jji. il *l j 1 uuaJI 
^^LiJl ^ SjjUil Jj Jl olvulj cC>L=^Llll 

^2Ji ig ,H JjJI jLqJLcVI J^j 



uLiiVI ^ J^' r >i " j i^JLsJl ^ jjjJl 

L^JLflL-sijLiijI ^S^m i^jJUJI i^k^J! 

. & j-Lu^JI iw>1 i ^/l » 

^1 ojGj :(Sulfite) Cajjjj^JI * 
J ^^" <jjjl\ g}^y *hJ* 

■ p i -^i "iljJI ^jjo <_JLc <_1_^1J 

^-a j i^ II p-Lfi L.1 ^ > <_ij^LJI ^j^A-lVij 
4^d_^ ^^Ifc ^UJI J-^l gill ^j-.^-^j <-L±-*~i 

I ^> i_siL_L^I 

Jjj^JJI 4_J_a£. JLa_aJl kjK II ^j-ia; 

ypi(S j Ca{HS0 3 ) 2 f j jn.lKJI 

ijba uij ajjj , (so 2 ) 

: <_JLJ1 JtLLJl 
CaO+H 2 0+3SO 2 — ^ Ca(HS0 3 ) 2 +S0 2 

^J^jJl ^ j 1 ^ f jl J£rl 4_jlL-wC <J_juuJJ 

J^ti yj^ui 4-iSLii. j<11 ol jll Siwl 

jj^ai A ^jJLjJLij ijjljlj mil 

l (t i rti^ i ^ 
j, i ^ II ijr\jLaJJI a j jl±& A 1 wJ 
L_i j i^ill 4 j L r yi pJ_jJ1 ^jfjij f^j^laJI 

(>l^iJl LL_Lj <JI^[ ^^oj^JLj O o.> l-i_"lI1j 

■ * II ^ j^UI J^U mil 

jjjcJLj ^1 j-lu _ a i j ^ j n jij_£.i j_3Li 
i^u^t ^ _ ^Uo^ui ji <^:iiai 

S^Ljj (^j-k -L/* l ■ ■ > ■ Lo_o plil t^jjn 4 k_i 

iiU j ^-L .1 j Ua ,A Ali. t_aL!Vl J-^ 
J > 4-LjjuI j_s u^^JJ^ j iJljl ^ fO-JS 

jl j_a *l.^ ^ ~ -l; (bleaching) ^ojj j'iII 

l^j! J^ili J^_J Li [Jj a 4 l_ljljL)l-U jA). I k_^Jl 

.I_A^jJl£.J J j) IS II J I 1 1 i S. I 



*J i.1 lli a SjLjj 1 a I JV1 ^— j j j £> ajLij 




» - > rHI 




.^J 1 l L -k.ll ^ I 4 1 A I mil 4j jlLvJl 

djuj: ("Sulfate" CiLu^iJI) Oil jiJI Oi> t 

u ^U"i llj Aaj\^\ Ijj^cJI ^-*Jj-U f_Hjki 

^iL JVI ^lx ^ jlill Ij J„ Mil 
SjU 4_iLJil ^ l> ■■■ -fc"il1 J> j-Lo 

bj^-JI ^1 (Na 2 S) a jjj JI j_Lij_^ 
^JjVI Sulil J*ju .<a jKJI 

J^j ? r JI Jj^JJIj C^laJJl <Jlj| 4 J * 

hj -1 1 4^ ^iUVl JL^JL-j 
<ii ^LJI ^ Lu j — *) i jiiJ <i^LuJI <jjI^J1 
Laj JulaJl gjlji oL^jJ j , <jjL»J! 



I r- l 1 ^ 



^^^^^^^ 





jjjiJI ulddjj iieA^I * i\ jlj ^"H ulioJI 



pis. dJjj «» Ctljlx-u: 



is jJj g_4 jxX jJJ \ - Y - Ci ! 



i».Le_S <{S — but, VI ^ MaJ 



oV^j >LLtY 4_^>Ll &j a m pjj 5 .„L 

— — uljLoJ — ujL lu cjUij_ij 

<J -^"i tr t y l^j-jij^a ^JiJujJ LL^I jjijj 
^LiL=vLJI ^..^ "> }Li*_i ijLjLkyj Ij i * I I 
LU-^j)/! ^lu-aJ (Extensometer) 

...,t Lilij cJjwsJIj ij_LjJI U> ; .a^ 

c?^^ 1 1 iM-^ il iillfl ^LU Ll .^j ^xJI 
. (Creeping) a^^JI oljUX-ll ^Ul^LJI 
(Stress relaxation),; 0 ? J1 f LL j ~ ■ - ij 

^U^ujjliJLl ^ i j, IJ=1 j . . H ^Jjti^ jjG . * > ... 1 
Ij^j^ J^-=Jl L^_Li ^JLlj ^1 ^^iiJL) 
jit jL_j_L_tV! ^ o j o^LJjj 
^-^jl jij .^Lij^l ^1 <JUjC^J 
4 ^j-.Kjll otU ^jULLl ^13j ^Uijil 

tj ^il^ " n il S^k J fi_ 3 L"'\]1 L^ilc ^ j" ■> ! <4jLjj 

gjl jJI J^iJI ^ ^l_LJJil J^L^ 



dj.i ^ ll cio^ ^3 m>I ^1 LL^I I ^ -^j) 
0L0 j_b»_L! 1w> A^lj LS _Lc o j " -> I otjL_^, ~h ml 

j£.j-x\\ ^j L - i ji ^ 1 ^jolji. ^ j t ti j ^ »j j j. .All 

^ * L ^_jL ^Lii^LiJI t j 4 i^j ^jAJI j 
jU .7,^L ^k^JLl <._>li e Jl ^Jj^LkJI J^LiU 

■jl ^ ■■■Vt ^-i o^Gl ^III ^^Jl 
^ <(ASTM) 4^.^ VI V-'LUI 4i^i^L! 

Li—uaj eUj ( _ s Jj f4_s_ijj,l ^-jIj .Till ^-J-ijj 
u ^ us ^ Cj i a <<-j^jII oLtLUUI ^j_»jllJ 

^_jLjj) r^LjJfS^j ljWij 4 Q Li I u jjl 

L^J^L ijfli A. y j 1 1 4 J U r ^ULj^LJ! 



CjI ^ II ^jjaijhja -a 

J^ ^_^ljoJ! <jJI cA^jl Lj 4_oi>ljjJ) 

W> M1 ^ It 4_J-oJiLj f^JU Mll^ ill 

LiJl 

,<^j m^. II Cj\ h r.O ^ tliJj <J-0^1j t-jjf. ^Jlllll 

o^i ^ * -i m.I Jl| ^UsJjJLI ^ 

jjl — ua_fl *L_Ejl — ujl Cil wJjjJl (_>Ajj 

<j fl fft! j Ltf-ft— >-^.j <iUll ^_il .ti A V I 

dJ j .4_ijL_i_a lili LgjU^Lo^ ^ 1 a . Jl 



jLj^VL <jjL_L^ 4 < flj Alt . . ^. ^11 

^1 (j^UI oLsJjll ^>Jj oij oL& VI 
^jlll oL-j-*JIj j j ^ ^0 U±* ^JJjJ o-j— ill 

O^l^— si ^_L_jJB LJ _lt C^L_^ 



jLjllI asj .fijj-S ill <j_^ ^il cjI^LLUI 



Cj^wjJI (J _S Cjj— jjI ^jJI g j 1 a I jJt I > 

Jk^U— 14-1 J-jJI jl 7> '"ll (jl 1 ^> r 1 Ij 



lWj — u* 3 -*^ A — ^L) J (SJJJ 



jJ— 9* w >Li Jj_o 4 J gMg m "ill Cal 4 mil 

<Lg&, m>j (aUlV!) o\ 1 j m ill 

4 I ■ n » 1 1 at \ h t Ui 1 d t f 1 L ~] Lc I la 8 

4j jLt O L\ ic J; CqJ^s " iiili tjij i jc <ilLL-c 

JLJI ^JlL cj-j j j 1JI ^ ^kJJLi iejj 

ti q 1 4 -v "til ji O-i— iLJk-U] ^3 *CjI a_s_JuaJlj 

^ki — a_5 4 "Lyjh £j\ aJj-U ^-uijl 

^ J_£ J L-^j^-^ij j<j a 4 iK H jJ=Li 

JjL I ol '^57-^ ^3 LA*' 7^\^ 



^iJL-l iUII 



4 i. jj ji'kf ^j_sJL 1 v q ■> ~U1 j 

.JLJVI 



jac juo_=JU (Avery) <hb_^ o^ji^L^lj 
o I i ml I ^ j^l . iiLJ 4 4 \\ Y 0 

i^cj J-C- ^n^ti 1 Loa a jj-oj la it 1 S-tAJJ 



<ij_^ ajLt ^j^j J]l <j j£j1I j^jJI oUK 

1— ftj a. ^ JiJI o o!il cl *il j^ 3 

jjl J^LaJ^l ^- m 1 a ((jo^jjJI ^_s_La_Jlji 

^yj &J_LJ^ 4 1 lil'l J J^JJ J^kjCOJ ^C^jJl jL=a_jIl1 

.i^j^JUl uiUVIj LLi^VI ^ 

a a a Y ^Jl j_=k. J^JuJ cjLjj— us»_5 

CjLi-J-t^a^JI JhU3 .!L,j,j„i jILfl- jjl 1 



^1.^1j jjajj ^£,jj»_ll <_< 

JJLJ Ijj <^j0 Y , £ ^JXIJ jdil J_C^*J1 »_> 

. 1 9 LJ V I > wS*3 ^_-1 uSua VI ^jji 



^U^-^n ^ f (Soxhlet) jL^ 
A Sji Jj^JL ^ oLlLj A A^i jjj^lJL 
i aoi ^LiLi P QL ^ oL_cl ui 

tJJj JAj LcLlu till J 1 1 -X^ f oL-C-Lljj 

jj-^ j jl ' "J-Lh-W <Lj_*uj JLi ^^_AjL_k_4^]! 
^] o^LJl j ^ .(Evickson) ^^k. 

LlijkJI u UJ^Li ^i_u=»j jJj v^jjJI 

jl jllj Jil ji I L_^j^lj_^]j ( J^lj cJj 

wiLli^ ^Jl Jj^a^U L&La_il1 ^1 j^JJI j 

^1j ^1 1 .<L» jj\jA^j]j-§1} 4JJ-1LI << > mi ll 

jjJj j I LaJ^I S j ni\ j^j_Lii Ova l-^l ml 
^ jjjl l^jI iii -% % 7> >[ 4 M"i a fUiUji-i^ 

4jjli1 ^jjuxlJI in-^ ^ii *ajlil al^J <_aLiJI 

jjJ Id ilLJj ^Li .4. usl L <Jj1 S_iJ I flJ 

UJSU ^iUJl 6jjJ^ C ^ ^ j ji^,^ Aj.g.ll 

jjj j ji i ^ jJj^U <_sUJI jjll (y, jjl j .ji i n 

lt^ ujj^j Oame) ,> L^^Ji^l ^1 



(Byrd) dli 



>l 0 r t^j^al a^^I 1 ^1,^-fc j 1 ill ^3 

rrf^i ^ys ■ ZT i — ^ iH 1 j ill J-usjj CJ 7 ^^ ^jLjjJI 
qUj ^ ^ 1 1 4-i JL-II <_i hi jJl CjI U in ji "1 c 

Cg J ^ A .' Jj ^ "'J J^>»JI ^_^Li ^| o^sicv 

■ Lg'^ Ul 0^* L5^^ 
(jAjjLtuJI J-n^ II ^jliijl! ^^jJtljuul 

ui a 1 3-^^' , t i<j "ilj 4_j_ 



jLj_4 ^Ij ^ j f riL . aj^a y *\\\ ^j^dl 



J^L-^^/l iJjjJaJ CjLli-jJI ^ ^ ^ j_iO_i_JJ 

r> 4^111 j-^jj J^i Lfijjj ^UL j.^JI) 



1 1 — ^ — 1 1 km 



^jJL^I j_3j k II Jc <JVj^ 



j^j^JI v I^Ll JI -tf^VI 

I mLLaj Lgjjljja JI jkL-lIlj La^Q I ifl" jjlJ 
,a j^All J^wlj j^LiljVI Cajj <iM_xJl 

^C^-JuJl C-l I M A 1 ^ AAsJl I \ { _y^\j^ ^Ll^ljJI 



<L_* jj L^jl j ji > ^% f ii 1 j ^ 4_) jL_aJ! ^JjjIaJI 
Jc ^!kl J^lAl ^jLjJI (5 J s U ^ 1 tn > J 

£j] q-«=^1 4 uiljjJl £.J_A J^j -CjI j — j — a 



kJI 



jjj j^jjJ! i r t i t . ^ ^1 JI ULitj ( j^j-*JI 
(Coniferous) L_lLjj_^L1I _ l LH\ 

\ o-i ^ j uJLI _j 1 & it. "ti i_jtj 

^ijjkJLj j^ljLj ^w-jj ui il l -ij ill 

uLL^ J^ (J«S1jsIj Uj j ^ ; < Jj J£ oi^jj (Wiley) oV-^ U ^ 



^JU.tJ! JjLl liij jjij-u^ (Heartwood) 

^jl aa t il mi a II ^y* 6 jj_=kLll liiJy 

JI 4_^js t^Si^JI ^jSU IJmj <(Sapwood) 

^■.iC^Vi. IoJj <4 4 1" ■% 1 1 ^-Ji..i i ■> " l 1 1 ujai j j^k 

^Ij^'i inL vJji^iil *_j j_i£, ^ jLiL> ^LliUJ! 

t ^l ^iVU L-LAalil jl ^ 1.1 aJuil ujatejll 
rj^L^JI Jro^ll J ^liJjll ^ j^ll^uI 
j_i J_5_i ^j£l ^_^_iL_^j1 ^jLjj 4_j_J! »"»1 '^J >i a 

Oj^ J J-buJl — A %3t\ - a iSUI oljj-Slll ■_■ uu 

jljlj L^^Jjlj i^jj j j I m 1 a t j H j 
j<"H j ^ U ~ >.U 
i jjo LgJ LI c^x.j-jj.1 iijum A- ^j-S — ijj, — Ma r 
JLj JUiiVI jjJidJJl CajLL* J Aj^a] 
pJ^JI IJU ^ j " ^ 1 J-Sj .4_=^jIjJIj ^jiJI 

j-^H — (hH* lj^^ ' ^ rOj J J^ 

_ Lul jJt y 5 I j-Cj-aJI ■_■ »» Si pi-i-i, C. 

oli^JI ut JI jU^jl jihiM 



(jj ^ i oi l In v ill Qi ^lil it jrt^ II 



LjjJiSj l^j^i jJj CaIjj^VI out jn &JJ LI .J3V1 
.^U ti^J^U jjL^Vl 

ajil ^1 JaiJ oL_tL___. Sal ^LL^jVI ^ 
Lj- j J ^ — J>1 ijJL — 0 ] 

t> (Randal T\ Irvin) (jij^l JIjjIj JL*_<^ 
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oVU 

jj^^ j^Lt ^1 (Slrepto coccus Mu tans) 

La 4t ui. /i iolu J^>j ^Li^i t al ... ^i ^k^jljj ^Ul^jVI 

Ljj ^11 ^ v ^ .(Plaque) JiLJL 

^LUjVI o-J^JI un.nll (Lactic Acid) 
(Charles G. Kelly) ^^IxS ^uJ^Uli 



.(_>*jj_l*ljjl 

t> (Peptide) \ ■ , jJ L_s 

SjjJi ill L>j_jSjJI ^1 J >-us>Jl ^> j_Jl 

" ...n - , jLp ( Adhesin) ^ "^ Ji ^ ^ ■ ^ 



■ IjLj-uiVI ■l-.-^Lj-^ ^6 6 jjS jll LjjjiJt (jLaj 



£ ~ c la l3»i ^j-^ O-L-C-Jj— 



111 i » q i ^ljo ujljjjl diU ^jLJij 

jO^J J-J-JjJl .-IJ ^ ill 

,ijjU\ L^jj ^j_iu JUjJJ liA 

j^lj-ji-J ^JjLJI »lj-^VI u^->-^J 

*L_Jaj pl'ij B j I \" 3 Lj dU jj ^Jj 
Ol^L>U CjIIljJJ ^^Udl ..,11 (j-^j-c 

oLlJ) "l i mU t j^i ^j+J l\ * 1 ^ 1 S J lL ^ > . g " li 



U^J^- J ^JjJ^JI 'LijJ -> L_JI t j.ni -> 

JU ^_^U, <JjLj_*j ^j^UI 
{^jl^l l J ! iijJl v.jj^jlil ^La^!L_L«ij iL^Iq 
^l ILafciLjJl <_aJ| Jj^^j La (^^ii . I ^11 

^-fl — jjjj J uJI ^J^iiliL^j ^ A^J JLA j-J ,lA~t 

ij VI 3^ ? ^)Li^l_d! \ 1 hi! jlJjj 

.1 ^ill CiL-i ^i^l yj m.^1 4jm Jl 

OU=LJUU^J|JLo L_jl r 1 1 —a pLtt^ ^JJ 

cjLj — uJ j « JuJj Jj 1 *— >* 

4^ 1 a 1 1 t_J ^ >-tj-*JI yl mi ^! 

L JJ-j ^iilj <<4Jj t .mJI 4_jj^j_aJI 

JJ— ^ aJI 



I L 



>■ 1 U I 1 ^ 





Ojl ".11 all Qj Ml i^jXl — * 



j ilL oj-llll L ^ fl -Jl jliL 

< j a jj . 7 . ~i 1 1 4 <J^I ,4_ijj^1J,1 



j^JIIj ^IjjJI L^y^ 11 ol^i l- ^ L 

(Stephen, G. Oliver)^LjJ^i Oiiiui 
(John, M* Ward) jjlj rjj^ jjI^jJIj 

■ ^ 1 1 1 1 1 j J,Lm3 jjJ^jJI *lLljuj)jj 

^JJI sin i ^ <l*1 — ijjj — ^ 

V ■ *\ ^ rt i ifl -Jig ^jJcdl j—f j— dl ,A f 

juaJj f In m^-lil ^_Ua1I CjL-^— 9 — 

SI „ ... „ 

<j\ju ■_■ *" a Ft v _^ il J-uj — ft qH-w*"i -ft 

Lj^iS J 4 1 ^ 1 i-SJJ jJl^—iIfL) ^jl__jill 

^ 1 I I 



-Lu_j1j^L ^Restriction enzymes) j-^=JI 

4jjL1jJ! d>Lo}L*Ji ^l_= us ^ 11 

(Restriction Map or DNA size markers) 

4jitjjJI LjI j ;U1 4 -LouojGJI 

r<^JiljjJl 6 <UI ^Genetic maps) 

J a x\ ^ VI ol_>. 




4_^UJI i^ljH^JIj JliiVlj JjU^JI 

<]j ri^-t 9 jl in i <p j, in ill 4 alaaJu 

ojLS (J-Ji ^-i-juaiJl i^>j ^ ^11 

^puuj^sjjl ij^jl ^ a\1jj?J\ fcLil yIjUw_> 

<j\J jjQ JjJ frill tpj LQ ill ^jj J C. 

^ oLiLJI -JL^JIj jyjUl 

f AJ-^l lj t_)^jt ^ ^JjLj ^ j i iij jLiAS 
oljhfJ^H (JO r^i^lL ^jf Oxlllj jjA ^11 



^J^l 



.a 1 1 ^ b 1 1 <_r^ Lo 



CiJJ j £-^J ^ilj 4__oJ_^il LJl u^l _ 



J^UU^ojLSIjU^) ,(U) 



ifi^j ^ j 1st ! ^ ^jA Ti ,i.iu 4 _ 5 _L)1 ^LLjJa jJI 
JLLo^ (Outside micrometer)^ jUJl 



< — i — ji SoJ! 



J£4JI U£ .^jLLJIjlkiVlj 

^-k jJij .jJL^j j^jI! 





.j&jjl lJUuJ* die J rjlfl ilit/ 



^ - ^h^l ,„yi ^1 4jH I j m ,^ 
o-iJL L>ii Alll (jJ^LlJ J-aU^ ^Ji. cull jJ j] 

I i SJI Oiij J_a a t 1 .a ^ 




, J i ajJ £J,} ^jHj(\)JiL£. i 



Oj^Jij^iiJij^Jt — amy* Jijj, 




I " ft ill n * j * ^ = {f_yu\ 1 flll J J f, 

. jJlaij jSoIl ^±iU5 ^-i J 



^ <_JLi!l <Ji_cVI VJ _^ o^f 

^u*ujyi u :jjVi juu 

: JHK l^L^ 

■ , 0 = U U mil ^ ii ,5 ijl 6 P !ji -Y 

YA = ^L_ill ^ jUmj L j j ^ * Cip IjJ — Y 

V o • 

■JftjIL o,VA = -,YA + - ,o + o =L>u LIi] 
mi i^QJ) JLUI 

Laic SjljajjiJ^l Sf-IjJ i-ajJ Ui ^ £ J J£-iii 
r j" cgJuU * , 0 ^yuLJLll Jj^c iwJjJ ajiaik (jLk 

ij^ ^'j-^' V =j_ILo jfj^jJJ fip-ij^ \ $ 

\ V 

— X nt <• o\\ jf a f >* j la at 

Y ».• ■ v 

j," a 1 1 1 ^> » ( 1 v= — 

a jjUJIj jjiiLljl Sj^-i! i^il! 



^1 i«_jlkUl j VII Sil j UiiiI 

(JAjI J>- iH Jj — fl— £ jj^aj Isu 

t-> < r ^ I f i -A. . 4 ^t^ l jj l -j 1 1 i * a I i ^L_^|j 

^^IfL 4_J ijL^Jl (Jill -L-jjl <j| J 



p iii ^ Y o ^Jl (^L-^LJl j j-Ji_c * lu li 

^lj-^.1 a^ a ^JJ^vjlJ^ j " ^ ill * * t C L^Jlo 
9 ' (_>ul i-3-ll J^j a r 

^1 j j cUj lJo^jj rjJL^iiLa 

^jSfcjjJj .jj^jLjJlSI iij ^j^a ^ijJ L<ms 6jia liftll 
4jI j^ln n J ia^g j ^ a i fj_i=Jl 4 a_s_3 in ^ 

- : ^li US ^^jliJI ^uLlll 



t^-^JI 44^JL L^JU^i j 



UJ1 



^ 1 1 f jj i ^ i in ^ "ill LEj Ci ii ^. i ( Lj \ i mj,,^ 

^LaJl ^_aiVl 

qUj I (j \j> <— wjLj_9 jljll ^j-^JI j i^ 4 

j :^ i^Klj iLijill -V 



^lj % "t — jic <Lflj^JJ1 ij-=^j r JJj tjJl 

[ .All ( _ 5 j^_mjjj ^(jALUi ^ ^^J^ < '" W "A 
^JyJa Mil <uLgp_j uj ^Cxi_^Ulll jL_uiAj 



UJI 



0 5 

'i'iVi'i' 



JO 
2^ 





. j-JU ^LiL^jJI (jjjui (jjj Jaii jj-u^jlII 

V J 













"1 t I * t :l to" 11 • * d 1^ U ^jlj'^ te 








, Pj^iLaj £_u=»lj (Ji^Iu <J^JI iLijla ^ 4_jL=fcV! C-U^J — ^ 





















^Luuj ^ jl jJl iiU. (jt (^tj^l ^ - ^I^JI £iL^ ^ (uj) iUSlJt t> ^jj-iAlf ^U-mJI ^HajV tLlkll 

: ^llll^ Ug^.w"i J^^l ^ ££J ikiiJI 




JjJfJI L? U p-lj^l^ Jl^" jj— * j ■ fla-*t 1 ^ji' u*- Sj^Lll^ cluaj 

- jLi d-v 

- {JA V fl^i ll ^Jl u£»Jt J fl%df> - Y 



jjjiuiii Hj^jjjjJl JJjJi-^ l£f* J/^u 




(V) J^i i 



(Y) jiii i 







dlJjJj fiwijiLil (jjJJi ^j^-C- J J *v 11 4ii_JM> r ■ ■ ^ > ^na ill I ^ 10 £a 



L^_jLj ^Jl I j 1 q l\Ys ^ » <jL_i qIjJVI (jAjj e-LiSjj 1\V\a i LoS 

;. jr L U_J ^j^lll ^ jj^ JIaIj - V^' 




-^^J =^ o^J^ £— * — r^- 



JJul uj_1 



Plywood 

< Lui^LlLa <ijji=J < J > mi A 18 j-jUjJI [>a 
UJ^? *k J ^-iLJVl 6L^Sj £j1 ^1 
4_Lik]! ijLJVl *L-<tl £A G-aL l JLa 

Quarter Sawing t^*-^' 

J5 ^.LU Cn ^ Jllil j .7.. I 4_Jj^L 

Resins *^?^ jJI Jl^U • 

- Wf^ cj^?* ^'-^l \3iJ^ &f 
Softwoods S$a>j]I oU^VI * 

jl a 0\ 3 a nil J ft A VI 

J 4^1 jljjVI old tf 1 . ^j^-JJLl 
Tannins 



Wood Extractives 

!^-Q t JS *l_i.lj_JJ^ i Ml -fc^U ^jjjLjJI 

\\ ood Prestrviitives ^Li^yi # 



Wood Veneer 

i Jl jJttjju 4 J.J m 4J1 Jj^JI J J ■■■ 

^jl^j J_sJI |Jj a a 3 I A l. 1 a J 1 f i ji 



Glue- laminated wood 

. 4JLlll! oll^kJl ^ Ljl jl. dfcbfifl 
Hardwoods RiIiaII oLuiAVI 0 

Heniicelluloses ol j^J jjImjAjft 41 

Lignin ,>1=J g 

i L^AiJI L^UJI JL ^J j^JL! ^ J.I 

[Jquilaction ^LJLajVI 

. J^LuJI 

Particleboard ^.vLt^H oaiiiJI ^iyi 
l_iI mi K j ! c> r>4 ~ > 1 j * ii i^-i~ ^-1 jJt 

^j^L^I 4jjjJ jJ^ijl^JJl Jljl! t^Aaj jl 

U> il L ^ t %±4m\ juo h3 ms> j fijLa 

Plain Sawing ^-luLuVI jj^iIII $ 

4 — j LuLaja is jJ&i jj-J (jj^ J — j&.'iH 

1 ^ojJI pi !•"-- 



Aclhesives iClu^^UI jl^il ^ 

ol St "l'lll ^jjj^-lJ I j rA ay 

, <j-=Ju1j 4^1jL t^, \ <ljua^ 

Iiio-«as (^^jj^JI jlsj\ & 

jljil ^ 3 — ail— i a fJjM j-J ft -n" 

, 4jj >A» il 

Calorific value ^-jji^pJI 4^iJI 

Carbonization Mflifcll >::- 

6* 1 iPW 1 f^ 2 ^ Jl sJ 1 J^j^ 
J_i_U_iJL L_m1 <, n \ < \ j'l-J.^Jj ^J_i L-^j jj^L 

Cellulose J^J ^jIuj |i 

" ji^J *• I J " I ^ ^j*"^ ^ 1 1 jii ^ 1 ■ ■ < j ■ 1 * j^jj 

Cork i 

. t_i tal l 

t iberboard ^Jkfctll ^1 jJi g 

■ -I VI ,J_1 U I ^ It ' ^" i^Jl 

£5J-=^V1 4jjjJj_J-wji_=J]l jljll ljAaj jl 

4 LjStA 4 u & (J a (Si Jl JN 

f4_i_tjulli> 4Ju<o^ jij-e ^ L^JaJLkj i j ^U" 
,4^ mLaA6 I jjl J^ui ^ji la *1-^ i I 1 j 

Gasification ^*jjuJI& 

CjIjLsJ! ^ya ia^ik Jl ■_■ ^ ^ jl Jjj^Jj 



tjj him A ffj^jjLJi jjsJi — 0 I f F * JfjjR 



f^j\ MtjjJl Q 1 j s a \* ^j-* J-JvXaJI 

JtL-ti iJ^j , *jlj^-aJI tJU&^a&Jl 

<JJ * il l jL-H *J i-O jjlc fcl j, 

. c ijJVi<iK» 

QU I □ 
.1 



*Sf U l iii j' i ^ JJ I jIjI! <^>-* t^j — *1 ^Lj^ 
cL^i a* o^-> <^x.^ <_cLi^ ^ jiLt 

S^jJ J i oti^UI Lj^ ajl i^jjLaJl 

. il^Jl ajjUI ^IjJVI t> Sj ^Jl <k^ jJL« 

i^jJ— ^ < — a*} dL3j -> ■ ■ ^-L-jljj 




^IjJ5 ^^1^ uilhll doLjj j^is * ^j^i.) ^ v ^ jr L^^LVl^ itu.U 

jjJ-jJlj_L-t J-UJ fiLu„Ui Ct^Li dJiJj * ^^J-L-L^Jl fajfctl Tfc II I j-JO-uO (j^ £jbX 

^djLiua iiv=wLJ ^iaI^jI Jj-flua .j 

l) ft 1 ml J f ^LaJ ^ 1 mil ^UJ| S jUl L^uil ^ 

till J Jjj ^j^Jl ll^J J^JL^jJ SoU L^j^ j> i^Ual t-j .t.UI 



JJJ-^. aIJA J ^rL JaxJsL [Jf JU^>_^Ii j^AJii 



: ^JjLa^ ^-jj-i^slll ^Jj^jJa Col^ 4>JJ jj 

7A * <i_L^MJI 60ULI <j^mj_ 



^Jj jft.-^ t IMA at ^ U^l < 

U J-ii^J- <^LLJLLi L_J^4_lu LJjU 



^J-^ ijr^ { t-=^-J^L! ^IjJVl ^-C-j-j ^jj^Hj 



^^J^ — * 1 ^ "^J— ^ — — a J 
<Lj_LLi jj^-i^J cLjjj Jn Lj j hi\ i o 

J 4£ aU! Jl n-i'i" ,,,1 4 tin r ojI 

jjfl^ ^jLij Ji f.LjulJI Lc^fl a a 
C^yjLflj Sj^ii ^a^.)/ ^Uaj^uJI 

.Qyjjl .^la OjuS jj ■U^Mj,^ 

Ch- 1 j — ^ H O^j - ts a — Ml 



.alj^aj ^ * tJfl La 
jj-£iU O^jJ! 4JC jji-i-ji o^Li 

J^ljjjl J1 f j j < \» 

a) wjUT ^jjJ JMJ1 J «UJjjJI 
*JJJ — J J — U^J — 

.*LujJl % <J J& 

< — ^J^jJl J 4_j_!jLi Jl 

j* 4 > >m>! 

JUcljJL^I oLaW Ul .4 *Kli 

£11 jb ^ "t" 9 „ Ll^MJJUL^i 4jVjJ JjL°- 
*L_iLajC pI>aJ £_a (£J-jJ1 4^ j£ 
1 — 9 j^Xj Lj < 4 K mi U 3 "1 J 1 n ^> "i 



a ^ (Lynn C.Hartman) 

JL^-> Vt .uVl .J^i ^_]^^ QjLI ait. 

Science News, Vol 155. Feb 1999, P 95 



JLui^L ^ jJu (Skitter) oJn 



LJI 



4JJ1UI ^u^i 

jjjj La Ot-iLj-d ^ L_JJ JLluuj^ 

< a at a. (Dave Plonka) 

lia 3 J ^ J ^ f^l u-^J ^ "'JJ 

^iJalj J *S nil JJ U Jft *JI 

J^lJ 4_JjVl il o"^ 

j_g jj. \j ^oLjl 1 J] i, tlf.l J-ii — 3J 

J! — ^.jl — ^1 S jLlj — all 
A^Jj J.\ oU^=JI j oliUJ! 
^LtUI j-»jJ^iJ ajJ^ dJjj 



Science News, Vo! 155, Jan 1999. P37 



J13-DI jLlajjij jialiui 



<t JO J — 4 — uil_>J O j — $Jal 

PI^JJI .IjjV jJI Jl ^.-inVl 
4 Jil_)J < jjjl I (3^-1 jJ rJ-J^UI 

^LUI^^i! aJj_<Ulo^- 



>-* ^ jj- 1 ^' oili j5 «Z» <jj^Lo 
Sjlj_=Jl ^-jjj <-ilk!!j Sj— 5JI 

uaj itg .A alii £ jUI V[ <4_i3ljJI 
JJ Jj-uaji! dJ J ^> >l£l Jf JJ 
OjUJI JIUI jlfl .^)/l <l^^a 
^JJa u> 4(Zlh < U_i ^U. Jl in J jJ 



Jl L^Ljh^j oVj—^Jl 

itill J-Jbj t AjjjS * } 4_L_iJj 

^jjllt Jcl^LJI Jb<_^V sjjJUI 
.(Thermo nuclear reaction) ^jl^^JI 
:jj^o\l 

Science News, Vol 155. Jan 1999 1 P63 



1 a! 1 , 



j 

■diJ^Jl JSL^j Jl j 4jn iJI 4jl^VI 

^ u^i^Vi a ll 

^Jl j Jaaj 'tii Tirvll p H17 II 

< } t7i a^>A y\ 7>j[ JLc p Lalxil 



i^Ulil Ay aaJI CkJjl>yi o^'j- 0 ^ 
JUj_ ^j^i^I oLjj-Ijjs JjI-v "1 
£^*u j^jS JJI (CAIDA) l^-Jc 
^L^^iJ^illl J^l^LJl 

U Jj £j Jj j|j LdJJ 

djjj (j^jJ i (Daniel Mc Robb) 

^Jj j ^ S j (Tracie Monk) 

J (Kimbeily C, Cluffy) — £ 

^yi, fl _ d 1 * A atil ^j^j— *i — a 

^ ^ JAju _ 4_£rLljL£iJlj hJjjJI 

1 t*j Lj I lJ 1 _> " .j 4jljLj_4 jjJ. fj i i'C 

■ pl.t ...Nl IxiXi] *LLjj_i. ^_-bijJ 

c^j^iyt o1 * i^ 1 — 

4_Jij i4x.Ll« 1 j l< > j 1 iiLiAil 



J : 



.CA^jjJf4ii (^j>JI jrUjiV! 
jiial _ ajj^oil < m ^ Ul J_i 
LjuLijj ljIj^aU^ji J _«Z)f 1 jlr 

djOJ — ^jk— Jil «G_j J_a J, ^ i_iLjJ| 

4,Q, m n,tr* a (j^J ( J^ i j ■ A J l a *LiV JJ 

*uiLj^5l 4 j j >_i t j ^ijj ^ jil ti.L-v7v 1 

^jjft 4_CJ ft ^ ft J^l i. ^jo d JLc 

Jt J ^ j jjJl d_iU— VI 

J ^ \i '->_i ^ c^-i j ^ a cjUIjLuvjI 

Jilj^ J^ JLj4lll jLUl 
_ LijiL Jl UL j^l j JiL^Vl 

- b jtj^=JI L_5jLa ol jUi ^ jLc. 

4 -j i^klAi^a Jji_^ (rLjjl tiiJj-^J 

4, qIU a L^j!iLjJI .m J-t Jjuj 

jJQ^J |JI_aJI j-^Juj 
J-jj — a ij^j (Don tiki L.Cook) 
4 ,\ i Ai\l l (_^jUI gjiLj j_J LjjLijj 
^jj =JI Ij^* tj\ (Pulsed- Power) 

gj\ j_i L_ijJ Jj — uaj- ^j^IaJI 

Oj^Y.V^ jO^I Jl L^j^LJI 

4. i*i ^ i J =tjl 4 ■J-J^o j J 

j*^ j "^j^l 4__5Uajn Jj_ju I s 

J [<<Lj 1 A JjJI ^j^JI t ^x 'L^JiLjJI 

lij^LLl Jn ^IjULkl isu jL ! j*La 
ljiij-^ { _ s _b L_^jJ_S 4_J j_aJl «Zn 
CA^-jj J-J-4JI Jj-4j t>5 CjVj .1 ^ 

1 jl^^V jl f dLuJI ^ ^LiSl Jib 
5 iiSUJI ^ -II La_iiVS ^1 

J j 9j ol l l i—Z*- la— 3; ua L^_J^<U 

1 a "q LiL^ JL^. u^jjJ-Hpl 

Lfc J-JU ju^jjjJ E"j^J-^ fjii. <_k_C Jill 

jj__ij LJ ^J _iV1 J aJI 

Jl Ij-L-aj J a gjMgti jj, ^ j j II 



^J-^J1 < — 

J — f— ^ u— * 



I . ^ Uj f jjjjf 



yjjuiAzJt j JiiJ/ jjjU/ i Iff' J/jw 



- L$ -U-LO-^Jt >U,A rt (j^L^ jJl J_lX « 



mill jj-c tLUAVl ^sIa jJjaj jl <_LsJL1 
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liUj CiL^ijjJj jho Lj J^j j^LU j »f4jJj J-^=u <ULmj j ^jj ^i^Jit ojMii 



J^ cUlii ujj I nlnj 



dijl^I^ ^yJii <i^-ll tdLu=a gjfl U J s 111 iji 

Hall cILl^j ljI j JjAL U^ia^uj 
^jl Lij ujjj 1*1 1 1U £ 5 1 lIj Li J s luj 



i jSj JUL^j I Li 



I Lot, a,1 Li ^ ! j ^j-Lc j *^ V 



1 ^ ^11 SjjUaJt 



JJJ- 



i J-^j dLlJl «jj i jj 1 -oj 



O^ojLiJlj, nil Calj-CJji ol jLl_C 

Lot jjj (J^_^j iJ_liLujj 1 Ij i ^ h 

La j a, 1 I a i j 



,L 



dJj j i-sa o ^ — 3 J — uJ. iJ 



i jj <A U . ,1 -,<1 1 . ,IU 

d — jK_cLj LkjjJ 



